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THE   BRITISH    OAK.. 

BT   PROFESSOR  JAMBS   BUCKVAN^   F.L.S.   F.Q.S.    F.S.A.   ETC. 

WHILST  the  discussion  is  still  pending,  of  iron  against 
wooden  bulwarks,  if  only  for  the  love  we  feel  towards 
the  '^  brave  old  oak/'  a  few  notes  upon  the  forms  of  this  truly 
national  tree  can  hardly  fail  to  be  acceptable.  At  starting, 
however,  we  must  bear  in  mind,  that  though  we  have  ever 
looked  upon  the  oak  as  so  thoroughly  British  that  we  had 
almost  been  brought  to  think  that  it  was  made  for  the  sole 
glory  of  our  land,  yet  there  are  those  who  would  wish  to  cast 
a  doubt  upon  its  true  aboriginal  nature,  and  who,  according  to 
their  custom,  represent  everything  great  as  borrowed  from  the 
Continent.  What  says,  however,  that  pleasant  discourser  on 
forest  ti*ees,  Jacob  George  Strutt,  of  imperishable  sylvan  fame : 
— "  In  proportion  as  the  oak  is  valued  above  all  other  trees, 
so  is  the  English  oak  esteemed  above  that  of  any  other  country, 
for  its  particular  characteristics  of  hardness  and  toughness; 
qualities  which  so  peculiarly  fit  it  to  be  the  '  father  of  ships,' 
and  which  are  so  admirably  expressed  in  two  epithets  by  that 
great  poet,  to  whom  the  book  of  nature,  and  of  the  human  heart, 
seemed  alike  laid  open : — 

Thou  rather  with  thy  sharp  and  sulph'roua  bolt, 
Splitt'st  the  univedyeahk  and  gnarled  oak, 
Thau  the  soft  myrtle." — Suakespeare. 

Selby  again,  in  his  ^^  History  of  Forest  Trees,"  a  work  which 
should  be  in  the  hands  of  all  lovers  of  the  beautiful  natural 
objects  of  which  it  treats,  describes  the  finding  of  some  bog 
oaks,  which  would  almost  connect  the  present  race  with  a 
fossilized  past : — 

At  the  Linden,  the  seat  of  0.  W.  Bigge,  Esq.,  the  truuk  of  a  magnificent 
oak  was  extracted  from  a  peat  mosn  that  fills  a  small  baain  ox  hoMoNf, 
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evidently  produced  by  the  stagnation  of  a  stream,  which  now  passes  through 
it,  and  which,  at  some  distant  period,  had  been  dammed  back  by  the  fall  of 
the  trees  upon  its  margins.  This  oak  was  covered  by  a  layer  of  the  peat  to 
the  depth  of  about  three  feet,  and  was  discovered  by  probing  the  moss.  The 
trunk,  with  a  small  portion  of  one  of  the  larger  limbs,  was  with  great  labour 
and  difficulty  dragged  from  its  miry  bed.  The  cpntcnts  of  the  portion 
recovered  contained  545  cubic  feet,  although  the  whole  of  the  sap-wood  had 
perished.  The  timber  was  perfectly  sound,  and  the  tree,  by  whatever  acci- 
dent it  had  been  overthrown,  had  fallen  in  the  vigour  of  its  growth.  When 
saAvn  up,  the  interior  planks  were  found  of  a  deep  rich  broi^-u  colour  ;  those 
nearer  the  exterior  darker,  or  approaching  to  black.  A  variety  of  elegant 
furniture  has  been  made  from  the  wood,  but  it  has  been  foimd  ncccssar}%  for 
fine  cabinet-work,  to  have  it  cut  into  veiwers,  for,  when  worked  in  bulk,  it  is 
apt  to  crack  and  become  warped.  Remains  of  other  huge  oaks  have  also 
been  met  with  on  the  bfmks  of  the  Tyne,  the  Alne,  and  other  rivei-s,  as  well 
as  in  various  bogs  and  morasses  ;  and  we  mention  these  instances  to  show 
that  in  a  district  where,  at  the  present  day,  nothing  but  recently-planted  oak 
or  dwarfish  timber  from  stock-shoots  exists,  in  former  times  tlie  monarch  of 
the  forest  grew  luxuriantly,  and  attained  a  splendid  development ;  and  also 
as  nu  inducement  to  the  planter  not  to  neglect  the  libeml  insertion  of  this 
national  tree  wherever  soil  and  situation  are  found  congenial  to  its  growtli. 
In  other  parts  of  England,  the  oak  still  gro^^'s  in  all  its  native  magnificence 
of  form  and  dimensions,  and  the  remains  of  those  ancient  forest'*,  which  are 
chronicled  by  our  earliest  writers,  and  which,  in  the  time  of  our  Saxon  ancestors, 
spread  over  llie  greater  portion  of  the  country,  are  still  to  be  traceil  in  the 
venerable  but  living  relics  of  enormous  oaks,  many  of  which  arc  supposed  to 
number  more  than  a  thousand  years. 

Not  to  neglect  to  plant  the  national  tree  !  We  hope  indeed 
that  there  is  no  possessor  of  broad  acres  who  does  not  esteem  it  a 
duty,  regardless  of  profit,  to  provide  for  a  succession  of  forest 
kings,  if  only  to  beautify  the  face  of  the  country,  and  to  leave 
the  people  of  the  present  some  grand  living  object  to  connect 
them  with  the  history  of  the  past.  In  fact,  planting  of  the 
'^  British  oak "  has  not  only  been  considered  a  duty,  but  fol- 
lowed out  with  the  keenest  pleasure  by  the  country  gentleman. 
In  so  doing,  the  question  has  scarcely  until  lately  occim^ed,  is 
the  British  oak  always  the  same  ?  or,  ai*e  there  not  diftoi'ont 
species,  or  at  least  varieties  of  the  genus  Qurrcus,  which  liave 
been  confounded  by  the  planter?  To  this  question  we  now 
propose  to  address  our  inquiries. 

On  referring  to  different  authors,  we  shall  find  mention  of 
the  following  names  as  applied  to  the  British  oak  : — 

1 .  Quercus  Robur,  Lhm. 

2.  „        sessiUflora,  SalMmy. 
*3.        „        intermedia,  Don, 

This  method  of  nomenclature  would  however  be  only  tenablo 
on  the  supposition   that  we  considered   the  trees  so  named 
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specifically  distinct;  but  as  we  incline  to  believe  them  to  be 
only  varieties — though  highly  important  as  such — ^we  intend  to 
treat  of  them  as  follows  : —  , 

1st.   QUERCUS   ROBUR  PEDUNCULATA. 
2nd.  ,,  ,,       SESSILIFLORA. 

3rd.  „  „       INTERMEDIA. 

1st.  Qh/^'ci(8  Rohur  peJnnculafti  is  readily  distinguished  in 
trees  separate  from  others  by  its  robust  habits,  thick,  gnarled, 
twisted,  and  more  or  less  horizontally  inclined  branches.  ITie 
leaves  have  comparatively  few  broad  wavy  indentations,  and  are 
set  on  a  short  leaf-stalk  (petiole)  (Plate  I.  fig.  a),  the  fruit 
being  situate  on  long  footstalks  (peduncles),  varying  from  two 
to  upwards  of  four  inches  (fig.  b). 

This  is  the  typical  British  oak,  the  pride  of  our  sailors,  when 
men  fought  bravely,  and  did  not  care  to  vie  with  each  other  as 
to  who  should  make  the  most  secure  skulking-places.     The 

tree, — 

Whose  roots  descend 
As  low  towards  Pluto^s  realms,  as  high  in  air 
Its  massive  branches  rise.    The  utmost  rage 
Of  wintry  storms  howls  o'er  its  strength  in  vain. 
Successive  generations  of  mankind, 
Revolving  ages  flourish  and  decay, 
Yet  still  immovable  it  stands,  and  throws 
Its  vigorous  limbs  around,  and  proudly  bears 
With  ^nn  and  solid  trunk  its  stately  form, 
A  mighty  canopy  of  thickest  shade. — Virgil,  Oeorg.  ii.  291. 

Thi.s  is  the  tree  that  seems  to  be  longer  lived  than  any  other  in 
Britain,  and  though  it  would  appear  to  be  the  prey  of  nearly,  if 
not  quite,  two  hundred  species  of  insects,  it  has  still  had  vigour 
of  constitution  to  survive  them  all,  and,  in  many  instances,  wo 
might  point  to  brave  old  trees  which  must  have  been  veterans 
at  the  time  of  the  Norman  Conquest.  Now,  however,  they  are 
old  and  staggy,  with  hollow  trunks  truly — ^but  what  trunks  !-=- 
i'rom  foily  to  fifty  feet  in  circumference,  presenting  the  follow- 
ing picture  to  us  as  it  did  to  Spenser : — 

There  grew  an  aged  tree  on  the  green, 
A  goodly  oak  some  time  had  it  been, 
With  anns  fiiU  long,  and  largely  displayed, 
But  of  their  leaves  they  were  disarrayed  ; 
The  body  big,  and  mightily  pight. 
Thoroughly  rooted,  and  of  wond*rous  height : 
Whilom  had  been  the  king  of  the* field, 
And  mockel  mast  to  the  husband  did  yield  ; 
And  with  liis  nuts  larded  many  a  swine, 
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;  But  now  the  grey  moss  marred  his  rine  ; 

His  bared  boughs  were  beaten  witli  storms, 

His  top  was  bald  and  wasted  with  wonns, 

His  honour  decay'd,  liis  biuuches  sere. — S!iq>lieT(Ts  Calendar, 

This  indeed  is  a  melancholy  sight,  Uke  the  Stag's  Horn  Oak 
by  the  roadside  between  Farnhain  and  Woolmer,  in  the  ancient 
boundary  of  Alice  Holt  Forest ;  yet  this  has  a  young  tree  gi'ow- 
ing  by  its  side,  perhaps  one  of  his  own  children^  which  grace- 
fully conceals  much  of  his  gaunt  nakedness.  In  the  same 
forest  are  many  old  staggy  trees,  their  contorted  horn-like 
branches  sticking  out  in  a  most  picturesque  manner  from  the 
top  and  sides  of  a  still  leafy  head.  In  these  the  white  owls  may 
still  be  seen  peering  out  of  dark  cavernous  hollows  as  they  did 
in  Gilbert  Wliite's  day;  and  during  the  summer  of  1861  we 
with  pleasure  watched  their  motions,  which  so  minutely  agreed 
with  those  desci'ibed  by  the  father  of  observing  naturalists, 
that  we  cannot  forbear  quoting  his  remarks  thereon  in  his 
'^  Natural  History  of  Sclborne,"  a  not  very  distant  parish  from 
the  Holt,  and  to  which  he  indeed  oft^n  refers. 

As  I  have  paid  particular  attention  to  the  manner  of  life  of  these  birds 
(the  White  Owl),  during  their  season  of  breeding,  which  Lusts  the  summer 
through,  the  following  remarks  may  not  be  unacceptable.  About  an  huur 
before  sunset  (for  then  the  mice  begin  to  nm),  they  sally  forth  in  quest  of 
prey,  and  hunt  all  round  the  hedges  of  meadows  and  small  enclosures  fur  tliem, 
which  seem  to  be  their  only  food.  In  this  irregidar  country  we  can  stand  ou 
an  eminence  and  see  them  beat  the  fields  over  like  a  setting-do<:(,  and  often 
drop  down  in  the  grass  or  corn.  I  have  minuted  these  bii-ds  with  my  watch 
for  an  hour  together,  and  have  found  that  they  return  to  tlieir  nest,  tlie  one 
or  the  other  of  them,  about  once  in  five  minutes  ;  reflecting  at  the  same  tiuie 
on  the  adroitness  that  every  animal  is  possessed  of  as  far  as  ret|:ards  the  well- 
being  of  itself  and  offspring. 

Notwithstanding  the  good  done  by  those  birds  in  keeping 
under  mice,  all  our  eloquence  could  scarcely  preserve  them  from 
the  onslaught  of  the  keeper;  they  were,  however,  protected 
during  our  pleasant  sojourn  at  the  Holt,  but  we  much  fear  only, 
after  all,  to  gratify  the  taste  for  stuffed  birds,  a  lure  which  is 
equally  fatal  to  the  feathered  race  (and  especially  the  finest  ex- 
amples thereof),  as  the  hate  of  the  keeper. 

But  we  are  digressing  sadly,  and  must  retura  to  Qim-ras 
Rohur  pedunciiluta,  and  complete  our  observations  thereon  with 
the  statement  that  most,  if  not  all,  the  nobler  examples  of 
oaks  in  England  belong  to  this  form.  Selby  directs  attention 
to  the  "  Flitton  Oak,  in  Devonshire,  of  the  Sessilijfora  variety, 
supposed  to  be  one  thousand  years  old,  and  which  is  thirty - 
three  feet  in  circumference  at  one  foot  from  the  ground."  How- 
ever, nearly  every  historical  oak  is  of  the  pedunculate  variety. 
In  the  Holt  forest  are  still  left  some  huge  examples ;  the  same 
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in  the  Dean  forest;  and  Ringdon^  in  Swindon,  Wilts,  though 
disafforested,  can  yet  show  noble  trees  of  this  form.  Indeed 
throughout  England  it  is  difficult  to  meet  with  many  examples 
of  any  other  form,  except  in  Wyre  forest,  Worcestershire, 
where  the  tree  next  to  be  described  is  perhaps  the  more  general, 
and  it  would  also  appear  that  in  the  New  Forest  the  Q.  scssilU 
flora  is  also  frequently  met  with. 

Qi.ierctis  Ilobur  sctssil IJlora  may  be  generally  described  as  of  a 
more  upright  and  formal  habit.  Limbs  straighter  and  less 
gnarled.  Bark  usually  smoother  than  the  former.  The  leaf 
has  many  sinuosities,  and  is  set  on  a  comparatively  long  leaf- 
stalk (petiole) — (Plate  II.  fig.  a). 

The  fruit  on  the  contrary  is  so  nearly  sessile  that  it  may  be 
said  to  have  Uttle  more   than  the  indication  of  a  peduncle 

(fig.t). 
We  have  already  stated  our  opinion  that  the  sessile-fruited 

oak  does  not  usually  attain  the  huge  dimensions  of  the  pedun- 
culate form  ;  but  on  the  other  hand  we  incline  to  the  beUef  that 
it  gi-ows  more  I'apidly,  and  is  best  adapted  for  a  lighter  soil 
than  the  latter.  There  are  conditions  which  might  to  a  greater 
or  less  extent  affect  the  quality  of  its  timber,  but  we  do  not 
think  that  there  is  much  difference  in  this  respect.  We  beh'eve 
that  their  wood  has  been  used  indifferently,  and  the  quality  is  in- 
fluenced by  surrounding  circumstances,  Selby,  in  his  "  History 
of  Forest  IVecs,"  states  on  this  head,  ",The  result,  perhaps,  of 
^:ome  original  constitutional  defect,  or  arising  from  the  nature 
of  the  soil,  situation,  or  other  local  peculiarities  of  the  ground 
upon  which  the  timber  has  been  raised,  such  at  least  is  the 
result  of  our  own  experience,  as  we  have  met  with  oak  of  the 
f'pfhmclcd  kind,  its  timber  possessing  all  the  inferior  quaUties 
attributed  to,  and  supposed  to  be  possessed  exclusively  by 
Q.  sr,isiUJJora,''  Tlie  longer,  straighter  spars  of  the  ScssiHflora, 
in  days  when  oak  was  so  uniformly  used  for  roofs,  seem  to  have 
pointed  out  this  variety  for  roof-timbering,  and  hence  some  of 
the  finest  ancient  timbered  roofs  of  this  country  have  been 
ascertained  to  have  been  formed  from  its  wood.  With  respect 
to  these  the  opinion  long  prevailed  that  they  were  formed 
of  the  wood  of  the  Spanish  chestnut.  This,  however,  is  but  a 
poor  timber  tree,  as  long  beforo  it  could  afford  so  large  a  scant- 
ling as  would  be  required  by  the  roof  of  the  Parliament  House 
at  Edinburgh  or  of  Westminster  Abbey  (both  of  which  were 
supposed  to  be  of  chestnut),  the  chestnut  would  begin  to  decay 
at  the  heai-t;  in  fact  just  at  the  period  when  the  heart- wood  of 
oak  begins  to  harden,  that  of  the  chestnut  would  appear  to 
deteriorate. 

Qitercus  Robur  infervyjdla,  having  a  petiole  intermediate  in 
length  between  the  other  two  varieties  described,  and  a  peduuglo 
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vsryinjf  from  ti  quarter  to  oiie  inch  iu  length,  may  with  pi 
priety  bo  deemed  a  variety  intermediate  between  "  SeBsilitiora 
and  "  Pedunciilata,"  and  a  comparison  of  the  tliree  will  sol 
stontiate  its  claim  to  this  title. 

As  a  tree  it  is  impossible  to  make  out  aity  spocilic  fhamcl 
from  its  mode  of  growth,  and,  indeed,  without  the  fruit,  it 
extremely  difficult  even  to  diatingTiish  it  as  a  variety. 

It  occurfr— only  occasionally — in  the  Cotteswold  district,  tuid 
wo  suppose  the  game  elsewhere.  One  meets  with  it  Iiuri<  and 
there  in  the  hedgerowe,  and  in  Oakley  Park,  tlia  eeat  of  Earl 
Batburst,  we  can  jioint  out  a  few  specimens. 

Passing  from  tho  subject  of  tlie  varieties  of  onr  British  oak, 
it  now  remains  to  mention  a  most  formidable  enemy  by  which 
it  has  of  late  years  been  attacked,  and  so  eicclusively,  that  inj 
plantations  where  may  be  found  the  American  oaks,  the  Hex  oak, 
and  Turkey  oak  trees,  it  haa  been  tho  only  one  subjected  to  the 
(^rations  of  tho  new  gall  pest.  It  has  lung  been  known  that  our 
native  oaka  were  subject  to  exci'cwceucus  of  different  forms  and 
Hiwf,  such,  for  I'xuuiple,  as  oak  apples,  oakleaf  gaits,  oak  span- 
gles, &c.,  all  of  which  were 
UKcertained  to  bo  caLuted  by 
&eviTul  species  of  i-y»i  (/I?;  but 
Iittely,  we  have  to  lament 
the  i  lit  i-od  notion  of  a  new  spe- 
cies dl'  the  same  insect,  form- 
irigs  new  kind  of  gall,  which; 
inijiead  of  attacking  the  backs 
"f  the  leaves,  as  docs  the 
oakleuf  gal),  occupies  th« 
Ktcm  that  belongs  to  the  leaf; 
in  fact,  tho  attacked  leaves 
ecom  to  be  converted  into 
bunches  of  galla,  as  repre- 
sented in  the  adjoining  figure, 
which  presents  on  illustration 
of  tJie  new  pest.  They  ai-e 
hard  galls,  more  or  less  like 
the  "  nut-gall "  from  Aleppo, 
of  which  ijik  is  made,  and  it 
will  bo  seen  that  the  little 
twig  supports  no  less  than 
five  galls,  in  tho  interior  of 
each  of  which  may  be  found 
the  maggot  or  l<ii-i:<t  of  an. 
insect ;  and,  as  this  is  eHected  at  the  expense  of  the  buds  and 
leaves,  the  mode  of  injury  must  be  obvious,  as  the  now  Lwigs 
which  would  have  been  foiined,  bad  there  been  no  gallt,  would 
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in  their  torn  have  produced  branches  and  leaves.  Trees  thus 
infested  are  crippled  as  though  they  had  been  subjected  to  con- 
stant pruning. 

As  much  of  the  natural  history  of  the  cynq^s,  by  which  these 
gall-nuts  are  formed,  as  is  necessary  for  om*  purpose,  may  be 
gathered  from  a  paper  by  Mr.  Parfitt,  who  seems  to  have  well 
studied  the  gall  insect  in  Devon,  its  head  quarters.  We  quote 
it  from  the  Journal  of  the  Bath  and  West  of  England  Agricul- 
tural Society  for  1861  : — 

The  eggs  deposited  by  the  females  in  the  oak  buds  in  September  remain 
there  in  a  state  of  apparent  quiescence  till  tlic  following  spriu;]^ ;  then  as  soon 
as  the  sap  begins  to  flow,  the  irritant  injected  into  the  wound  at  the  same 
time  the  egg  was  deiM)sited,  or  possibly  the  coiubinetl  action  of  the  egg  and 
irritnnt,  causes  the  sap  to  diverge  ;  that  jwrtiou  of  the  bud  which  should  have 
formed  a  young  shoot,  is  converted  into  a  sphericiil  ball ;  th«  outer  scales  of 
the  bud  foil  away,  and  it  is  the  woody  secretion  which  entirely  forms  tlic  gall. 
The  cells  in  the  gall  arc  not  elongated  and  regular,  as  in  the  young  shoot,  but 
ronfiised  and  irregidar ;  and  in  the  centre  of  each  gall  lies  a  young  grub  of 
the  cynips,  forming  a  living  nucleus,  around  which  is  deposited  a  thin  hard 
woody  envelope,  much  more  compact  in  substiince  tlian  the  sponge-like  tissue 
which  fills  up  the  interstice  between  it  and  the  shining  outer  coat  of  the  gidl. 
This  compactness  of  stnicture  is  a  necessary  and  all-wiae  provision  of  nature 
for  protecting  the  delicate  insect  which  lies  within  from  destniction ;  for  if 
the  gall  were  composed  entirely  of  large  s^wugy  cells,  the  rapid  flow  of  sap  in 
the  early  spring  would  be  more  than  the  creature  could  ctmsume,  and  it 
would  con.se<[uently  be  drowned.  I  am  aware  that  some  natiwdists  incline 
to  the  opinion  that  the  lanxe  of  the  ajnips  feed  on  the  gall.  From  this  view, 
however,  I  venture  to  dissent ;  for  not  only  is  it  inconsistent  with  the  struc- 
ture of  the  creature's  mouth,  and  the  ^wsitiou  in  which  the  young  UirvcB  are 
invariably  found,  with  the  head  tucked  under  the  apex  of  the  abdomen,  but 
if  they  fed  on  the  substance  or  crude  material  of  the  gall,  the  undigested 
jHirts  would  certainly  be  found  in  the  interior  of  its  cell :  in  other  words,  the 
excrement  would  be  there,  for  there  is  no  outlet,  and  the  lacteaLs  or  absorbent 
vessels  of  the  gall  could  not  take  it  up.  I  therefore  think  that  the  creature 
feeds  entirely  on  the  sjtp  of  the  tree — an  elaborate  food  fit  for  it  without  the 
need  of  mastication.  This  explains  how  it  luipjwiis  that  the  galls  of  com- 
merce, with  the  insect."^  in  them,  are  so  nmch  better  and  dearer  tliain  those 
iToin  which  the  cynips  litis  escaped ;  in  a  word,  the  tiinnic  acid  is  more 
abundant. 

It  has  been  before  observed,  that  there  arc  two  broods  of  the  insect  in  a 
KiLson  ;  thus,  those  which  do  7iot  emerge  from  the  gall  in  September,  remain 
on  till  the  follov,  ing  April  or  May.  Tliis  is  a  wise  provision  of  nature  for 
continuing  the  species,  should  anything  befall  the  autumn  brood  ;  and  it  is  the 
more  deserving  of  notice,  because  the  gall-producing  cynips  hjis  a  deadly  enemy 
which  accompanies  or  follows  it  in  its  flight  from  bud  to  bud,  and  deposits  an 
egg  wherever  it  finds  the  egg  of  the  cynips.  Here,  as  soon  as  the  qpiips  larva 
is  hatched,  the  larva  of  the  parasite  is  hatched  also  ;  forthwith  the  latter  pro- 
ceeds to  eat  a  hole  in  the  skin  of  the  rightful  occupant  of  the  nidus,  and  the 
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two  Inrvi^  ;;o  on  arrowing  to^i^ethcr  till  the  cynips  is  leadj  to  assume  the  pupft 
state ;  then  the  panisite  cuts  the  vital  thread  of  the  cynips  and  iL$es  Ha  skin 
for  a  pupal  envelope  for  itself,  and  thus,  instead  of  the  gall-fly  emerging  into 
day,  a  beautiful  green  insect  makes  its  appearance  on  the  stage  of  life.  I  had 
the  pleasure  of  first  discovering  this  parasite  while  engaged  in  studying  the 
ryNijw ;  it  belongs  to  the  genus  Callimome,  and  from  the  fact  of  having  dis- 
corered  it  in  Devonshire,  I  gave  it  the  name  of  Cailimcfmc  Dayminms.  It 
is  one  of  the  handsomest  of  our  British  insects  ;  its  costume  a  brilliant  green, 
shot  with  gold ;  the  aMominal  sc^uents  green,  gold,  and  purple  ;  legs 
yellow ;  tarsi  reddish  ;  and  it  has  four  beautiful  transparent  and  irridescent 
wings. 

It  has  been  stated  that  ouk-gaUs  are  proiluced  at  the  expense  of  acorn?. 
From  this  view,  my  experience  leads  me  to  di:>f«ent.  In  exceptional  instances, 
it  may  have  been  the  case  ;  but,  as  a  nile,  the  rynt/w  confines  its  attacks  to 
young  trees  and  young  growths  in  hedges,  within  a  nin^  of  ten  or  twelve  feet 
from  the  ground,  and  the  nearer  the  ground  the  more  numerous  the  galls. 
Young  trees  which  have  not  attained  a  greater  height  than  that  I  have  indi- 
cated, suffer  so  much,  that  many  of  them  can  scarcely  make  headway  against 
their  foe  ;  and  in  several  nurseries  I  h;ive  visited,  where  it  might  be  expected 
that  greater  care  would  be  [Mid  than  in  the  case  of  ordinar}*  plantations,  the 
young  j^t<^rk  of  oaks  has  been  rendered  4|'aite  im^aleable  by  the  pest.  This 
yrar  I  have  noticed  the  progrvas  of  the  insect  on  two  groups  of  young  English 
jind  Turkey  oak<  growing  side  by  s^ide  ;  and  althou;j:h  there  are  hundreds  of 
pdb  on  the  English  oak^^  there  arv^  ni^no  on  the  Turkey  oaks^  From  this  I 
am  led  to  inicr  that  the  spcvies  of  ctjmips  now  luidcr  notice  is  confined  in  its 
depr\>iition5  to  the  Engli:^h  oak  :  and  :is  it  invariably  solect>  tree:!>  of  younger 
or  ret^tricted  growth— pr\>hably  KciMu>e  the  temperature  at  a  higher  elevation 
tKin  ten  or  iwi^Ive  fetl  fn>m  the  earth  L*  unfav<Hirable  to  it  —it  would  seem 
thjt  children  mi;;:hi  Np  aiivantageou^ly  employed  in  younj  plantiitions  in  col- 
lect iiu:  the  ^b  by  means  of  cutting  htx^ks,  such  ,v  are  U'*^i  f'>r  ihi>tle5.  The 
;?aIK  when  ono?  cWlecteiL  might  either  >»e  cni>he«:l  for  t^innin^  pirposej*,  or 
lonsiime^i  by  tiiv\  anil  if  the  pr\xtsss  were  repeaio.l  for  two  or  ihive  season.^, 
it  is  n:ore  chiin  proKkble  that  the  pLuitaiion  would  be  alto^^thcr  freed  from 
;h*  i^»t- 

Tho:so  a  Wo  remarks  not  only  well  ile:>crilv  the  natait»  of  the 
atcaok.  but  al;>o  point  to  a  cutw  a  mat  tor  to  which  we  would 
direct  the  most  sorivHis  attention  of  the  planter ;  for  we  may 
stAie  that,  in  InW,  wo  saw  some  very  small  v\ik  trees,  in  the 
neirfiK^urhiyHl  of  l\iwlish,  IVvon.  fn»m  which  some  hundreds 
of  these  galls  miirhT  have  Kvn  sraihenxl.  This  wac>  the  first 
lime  wv  had  uoiictxl  this  jvst.  ihouiirh  it  apjx\^irs  th*u  it  had 
Ketrn  under  Mr.  Pariiti's  noiict^  as  L^nsr  a;?  a  dozen  years. 
SiiKV    then    v^SJm     we    have    tnuxxl    i:    in   :i5    pp-^gress  as 

Uavinf  oh«*nred  the  calls  in  IVvon  in  ISS?,  we  weiv  vearly 
cn  ;ho  Kv^k-iMii  in  the  MidUnd  and  Kasiem  counties  for  its 
api^itfmcvv.  and  the  following  ilates  wilt  sIk'w  that  iis  spread, 
likoc^  cndual,  w»s  soflkienlly  mpid  ^— 
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The  galls  were  gathered  in  Devon,  in 

The  same  kind  in  Somerset,  in 

In  Gloncester,  on  the  west  side  of  the  river  Severn,  Forest  of 


Dean,  in 
In  Gloucester,  east  side  of  the  Severn,  and 

Parky  Cirencester,  in       

In  Worcestershire,  in 

In  North  Wales,  Bcddgclert  (pointed  out 

Savory,  Esq.),  in  ... 

In  Sussex,  very  sparingly,  in 

In  Alice  Holt  Forest,  and  far  from  abundant,  in     1A61 

About  Hastings,  very  plcntlfuny,  in  Ifi62 


lfi53 
1854 


as  far  as  Oakley 

(•         ..«         ...  loon 

■  •          ...          ...  lo«J7 

to  us  bv  John 

I.            *••            ...  '  OOtf 

I.           ...           ...  ■»•  oo^.* 


We  have  this  season  observed  a  lot  of  the  young  gaUs,  but 
last  year,  for  the  first  tiuic^  we  discovered  that,  in  many  cases, 
the  maggot  had  been  extracted  1)y  some  small  bird,  probably 
one  of  the  titmice,  and,  if  so,  wherever  young  oaks  may  be 
growing,  it  should  afford  an  additional  reason  for  the  protection 
of  these  usefiil  birds.  The  magnitude  of  the  evil,  unless 
checked  by  some  means,  may  be  estimated  from  the  fact  that, 
in  1856,  we  could  scarcely  find  half  a  dozen  galls  within  a  wide 
district,  and  now  all  around  may  be  found  trees,  not  more  than 
ten  feet  high,  upon  which  are  no  less  than  firom  one  to  five 
hundred  distinct  galls. 

We  conclude  tncsc  remarks  upon  our  native  oaks  with  the 
fervent  hope  that  in  ''Merrie  England"  it  may  ever  be  as 
described  by  dear  old  Chaucer ; — 

A  pleasant  grove 

♦  ♦  ♦  ♦  # 

In  which  were  okes  grete,  streight  as  a  line, 
Undir  the  whicli  the  gnuis  so  fresh  of  hew 
Was  newly  sprong,  and  an  eight  fote,  or  nine, 
Every  tree  well  from  his  fellow  grew, 
With  branches  brode,  laden  with  levis  new. 
That,  sprongin  out  agen,  the  sonn^  shene. 
Some  very  rede  ;  and  some  a  glad  light  greTic.— 

The  Flourt  and  Uie  Jji^ajr. 


DESCRIPTION  OF  THE  PLATES. 

Plate  1.  QrERCL-s  RoBiiR  PEDUNCULATA,  nat.  size,  from  Oakley  Park, 
Cirencester. 
Fig.  a.  Petiole  or  loaf-stalk. 
h.  Peduncle  or  fniit-stalk. 
Plate  II.  Qhercus  Robur  sessiliflor^v,  from  Wyre  Forest,  near 
Kidderminster. 
Fig.  a.  PdioU, 
b,  Ptdwicle. 
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THE  COMMON  RED  WORM  OF  OUR  RIVERS. 

(tubifex  bivulorum). 


BY     £.     BAY     LANKESTEB. 


'VTO  i-iver  lias  enjoyed  so  large  a  8liai*e  of  odium  as  our  old 
1^  friend  Father  Thames.  The  medical  world  anathematizes 
its  noxious  exhalations ;  our  witty  contemporary'  "  Pimch  "  ever 
and  anon  crackis  a  joke  at  its  expense ;  but  like  all  old  folks  who 
have  jogped  along  quietly  for  a  series  of  yeare  in  the  same 
ismooth  channel,  our  patriarch  gives  htllc  heed  to  the  insults 
that  are  heaped  upon  his  grey  head^  or  retaliates  upon  his 
assailants  by  giving  them  an  additional  dose  of  poison. 

However  we  may  agree  with  its  accusers,  from  a  sanatory 
point  of  view,  we  don't  mean  to  fall  out  with  the  good  old 
stream  that  lias  often-timcs  served  as  our  high  i-oad  eastwards 
or  westwards ;  we  mean  rather  to  court  its  favour  and  earn  its 
good  wishes,  for  we  have  found  something  in  the  midst  of  its 
tilth,  which  wiU,  we  trust, redeem  it  from  utter  condemnation,  and 
will  sen-e  to  show  that  there  arc  not  only  "  books  in  running 
brooks,"  but  that  even  muddy  rivers  yield  themes  for  study 
and  investigation. 

The  living  object  which  we  arc  about  to  describe  is  found 
not  alone  in  the  river  Thames,  but  also  in  many  othei-s.  We 
have,  however,  obtained  it  from  our  own  stream,  near  Waterloo 
Bridge,  at  low-tide,  and  it  is  then  so  plentiful  as  to  tinge  the 
mud,  which  serves  as  its  habitat,  with  a  duU-red  colour. 
IX^ubtless  our  readers  will  In?  somewliat  incredulous  when  we 
sissert  that  repulsive  as  is  the  IcKnility  in  which  it  occurs,  nay, 
distiistefiil  \to  use  a  mild  expression),  as  is  the  object  itself,  a 
worm,  to  the  largo  majority  of  unsjcientitic  persons,  this  one  is 
ivally  beautiful  as  scon  under  the  micix^scoi-V. 

It  resembles  a  crj-stalline  snake,  both  in  apjx^rance  and 
movement,  through  whose  hviUine  skin  all  the  internal  organs 
of  life  are  seen  in  active  oivniiion.  Not  only,  therefore,  is  it 
interesting  a«i  a  micn^sv.x'^piad  object ,  but  its  iransj^arent  enve- 
lope, which  reveals  its  internal  anatomy,  and  the  great  facihty 
with  which  it  may  be  obtaineiU  ]x»int  it  out  as  an  object  of 
especial  value  to  young  students  in  the  anatomy  of  the  lower 
Miinmlfi ;  and  we  trust  that  our  short  review  of  it«  various  parts 
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may  be  the  meauB  of  inducing  many  such  persons  to  examine 
and  confirm  our  statements  concerning  its  anatomy. 

Tuhifex  rivulo^mm  (the  River  Tubifex),  for  so  it  has  been 
called  by  the  eminent  naturalist  Lamarck^  belongs  to  the  family 
of  Lumbricidae,  or  Earthworms ;  and  the  sub-family  Naiiadidac, 
or  water- worms,  according  to  some  naturaUst«  (for  they  burrow 
in  the  mud  of  rivers),  whilst  others  rank  it  amongst  the  '^  Seti- 
prersB,"  or  bristled  worms  (in  consequence  of  its  being  furnished 
with  two  lateral  rows  of  bristles),  but  in  the  same  group,  Lum- 
bricidsD  or  Lumbricini.  However  we  need  not  discuss  this 
quefitiou  with  our  differing  authorities ;  but  may  just  observe 
that  Tubifex  is  a  genus  of  Annelides,  allied  to  the  Earthworm, 
having  the  rings  indistinctly  marked,  and  that  it  fonns  one  of 
a  gi-oup  of  fresh-water  worms  wliich  burrow  in  the  mud  of  rivers 
and  ponds.  It  is  from  half  an  inch  to  an  inch  and  a  half  long 
(Plate  III.  fig.  13),  and  is  attenuated  at  each  end. 

Owing  to  its  various  modes  of  reproduction  it  incrcascs  vciy 
rapidly,  and  its  numbers  cause  patches  of  red  on  the  surface  of 
the  mud  on  which  it  burrows,  for  half  the  bodies  of  the  worms 
are  protruded  (fig.  12),  the  other  half  remaining  in  the  ground. 
When  the  worms  are  disturbed,  they  withdraw  their  bodies,  and 
then  "  the  red  patches  instantly  disappear,  from  the  retraction  of 
the  animals.^'* 

With  the  aid  of  the  lens,  its  ^'  annulose,^^  or  ringed  character, 
is  revealed,  but,  as  just  stated,  not  so  clearly  as  in  the  earthworm. 

Our  figm'o  (1)  represents  a  magnified  view  of  the  animal,  and 
from  this  it  will  be  seen  how  clearly  the  internal  organs  are 
visible.     These  we  shall  now  jiroceed  briefly  to  describe. 

First  wo  have  along  the  whole  length  of  the  body  the  diges- 
tive canal  (fig.  1,  a),  a  dark  tubiform  organ,  and  attached  to  it 
(iig.  1,  /i),  the  dorsal  blood-vessel  of  a  deep  red  colour,  l^lx- 
tending  from  the  eighth  to  the  sixteenth  ring  we  find  a  white 
semi-opaque  mass,  comprising  the  organs  of  reproduction,  which 
are  of  a  very  interesting  nature,  for  we  here  find,  as  in  many 
alHed  foi-ms,  both  the  male  and  female  united  in  one  individual. 

In  connection  with  the  red  dorsal  vessel  are  two  hearts,  if  we 
may  so  term  them  (fig.  l,d),  which  impel  the  blood  through  the 
numerous  blood-vessels,  of  which  the  rhythmical  dilatations  and 
contractions  ai'c  clearly  distinguisliable. 

We  have  already  remarked  that  the  <uf.crnal  cnvrlofir  of 
Tubiff',:'  is  transparent.  I  jet  us  now  add  that  it  consists  of  two 
layers,  namely,  a  veiy  thin  '^  epidermis  ^^  or  outer  integument, 
and  an  internal  skin  or  '^chorion,''  which  is  intimately  connected 
with  the  muscular  membrane  lying  underneath  the  skin.     The 

*  Griftith  &  Henfreys   Microscopic    Dictiomry    (Van  Vooi>>t),    article 
*•  Tubifex.**    Here  aUo  will  be  found  the  Bibliogniphy. 
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'^  muscular  membrane"  envelops  the  whole  body,  in  common 
"with  the  skin,  and  attached  to  it  are  transverse  mofides  which 
constitute  the  boundaries,  as  it  were,  of  the  rings  of  the  body. 
These  muscles,  by  their  contraction,  impart  to  the  Httlo  Tubifex 
it-8  imdulating  and  longitudinal  movements,  and  a  probable  modi- 
fication of  them  is  found  in  another  set  of  muscles  at  the 
mouth  of  the  animal,  these  latter  being  intended  to  regulate  the 
movements  of  the  pharynx  (tig.  1  c). 

The  reader  will  no  doubt  l>e  somewhat  surprised  to  hear  that 
so  diminutive  an  organism  should  l^e  furnished  with  a  compK- 
cated  nervous  system,  perfectly  adapts  to  its  general  structure, 
and  for  the  fulfilment  of  its  wants. 

A  airefid  examination  of  the  little  unnelidc  is  necessary  for 
the  definition  of  the  nerrov.s  .^y^/rw,  which  is  found  to  resemble 
the  other  forms  of  this  c»rder.  It  consists  of  a  long  double 
cord  of  nervous  fibre,  which  runs  throughout  the  length  of  the 
worm,  and  gives  off  in  each  segment  of  the  body  throe  pairs  of 
nerves,  which  direct  the  movements  of  the  muscles  belonging  to 
that  ring.  The  points  in  the  nen'ous  conl  whence  these  nerves 
spring  are  sUghtly  enlarged,  and  arc  called  "ganglia"  (fig.  3). 

In  the  first  ring  of  Tubifex  we  find  a  very  large  ganglion  (fig. 
3, a),  the  two  nen'ous  cords  enlarging  into  a  round  mass  composed 
of  nen'ous  matter;  this  I'epresents  the  brain  of  higher  animals, 
and  from  it  spring  two  pairs  of  nerves,  one  of  which  is  connected 
with  an  organ  supposed  to  be  the  eye ;  but  of  this  there  is  great 
doubt.  We  ourselves  have  tried  several  ex|>eriments  to  ascertain 
whether  the  Tubifex  has  been  favoured  with  organs  of  sight  or 
not,  and  have  come  to  the  conclusion  that  it  is  bUnd.  The 
Creator  has  nowhere  exercised  liis  Almighty  power  uselessly, 
and  eves  would  certainlv  be  of  no  use  to  our  little  annehde,  as 
his  food  consists  mei^lv  of  the  mud  which  he  inhabits,  fi-om 
which  all  the  nutritive  matter  is  extracted  in  his  intestinal  canal. 

Strange  though  it  may  seem,  the  Tnbifex  is  p^o^^dod  with  a 
Jlvor,  and  a  verv  lartre  one  too,  and  is  therefore  liable,  in  com- 
mon  with  the  human  race,  to  bilious  attacks.  The  intestine  is 
covered  thronghout  its  length  with  a  dark  yellow  membrane 
containing  curious  little  granules  (fig.  It),  and  capable  of  secret- 
ing and  projecting  a  fluid  into  the  intestine — this  is  the  liver — 
and  is  no  doubt  most  important  in  digesting  such  honuc8'»ltoH4:h€S 
as  Thames  nnid  afR>rds. 

The  animalcule  is  also  piwidoil  with  exiTetory  oi^^s  answer- 
ing to  the  ki'hirifs  in  higher  animals — there  are  two  in  each 
ring  of  the  body — i*onsisting  of  little  tuVn^s  with  an  intomal  and 
external  opening  I'overeil  internally  with  minute  vibratile  hairs 
or  '*  cilia,"  which  are  also  continued  around  the  expanded 
orifices,  as  seen  in  fig.  0.  When  the  Tubifex  is  placed  under 
the  microscope,  these  •'  cilia "  may  be  seen  in  rapid  motionj 
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and  present  a  nio»t  beautiful  appeamnce.  The  same  excretorj- 
tubes  may  be  found  in  the  common  earthworm  {Linnltn'cifs 
hjirestris),  and  are  there  visible  to  the  naked  eye.  These 
ciHa  are  found  in  other  parts  of  the  body — ^tho  interior  of  the 
intestine  is  lined  with  them^  and  they  are  easily  seen  at  the 
extremities  of  the  body^  in  continuous  movement  when  the 
Tubifex  is  under  the  microscope. 

We  must  now  say  a  little  more  about  the  hlood-veHsoh  of 
oar  worm  Besides  the  long  vessel  which  runs  along  the  intes- 
tine. Galled  the  dorsal  vessel,  wo  find  another  placed  below  the 
intestine,  of  rather  smaller  proportions,  also  nmning  through 
the  whole  length  of  the  body.  These  two  blood-vessels  are 
connected  by  smaller  ones,  a>s  seen  in  figs.  1  and  2 — a  pair  in 
each  ring  of  the  body ;  in  the  seventh  ring  of  the  body,  count- 
ing downwards  from  the  cephalic  or  head-segment,  we  find  the 
two  hearts,  which  are  merely  enlarged  lateral  vessels  {fig,  2  a 
and  fig.  1  d).  It  is  a  most  beautiful  sight  to  see  these  little 
hearts  contracting  and  expanding  while  they  send  the  blood 
through  the  various  ramifications  of  the  blood-vessels.  In  the 
region  of  the  reproductive  organs  (from  the  eighth  to  the  six- 
teenth ring  of  the  body),  there  is  an  interesting  modification 
of  the, lateral  vessels.  They  are  connected  by  two  vessels  which 
run  parallel  ^vith  the  gi*eat  dorsal  and  ventral  arteries,  the  ar- 
rangement of  which  will  be  best  seen  from  the  plan  of  the 
circulation  given  in  our  drawing  (fig.  2). 

We  must  now  say  a  word  or  two  concerning  the  reproductive 
apparatus,  which  is  very  comi)licat<>d,  the  male  and  female 
organs  being,  as  we  before  said,  united  in  the  same  individual. 
In  the  eighth  ring  of  the  body,  underneath  the  intosthie,  there 
is  a  round  scmi-opaque  mass  (fig.  5  a)-,  this  is  the  mule  glan- 
dular organ,  and  at  the  proper  season  of  the  year  it  is  full  of  the 
spermatic  filaments,  which  arc^  oflen  found  collected  together  in 
discs  somewhat  resembling  the  beautiful  little  Sun  animalcule 
(fig.  8).  At  a  certain  period  the  case  enclosing  these  "  Sper- 
matozoa ''  bursts,  and  they  float  into  the  cavity  of  the  body ; 
thence  they  pass  into  a  pair  of  ciliated  tubes  which  are  found 
coiled  up  in  the  tenth  ring  of  the  body  (fig.  4  </  and  fig.  5  v). 
These  little  tubes,  like  the  excretory  tubes,  have  large  tnimpet- 
shaped  mouths,  and  are  lined  with  minute  cilia,  the  arrangement 
of  which  ia  seen  in  fig.  11.  The  arrangement  of  the  other  or- 
gans of  reproduction  will  be  best  seen  in  figs.  4  and  5.  The 
ovaries  (fig.  4  «),  contain  eggs  in  all  stages  of  development, 
which  pass  fmni  them  into  a  large  cavity  where  they  are  pro- 
bably fecundated,  as  we  find  the  ciliary  tubes  likewise  connected 
with  this  part  of  the  body.  At  the  time  that  the  eggs  are 
deposited  they  are  entelopod  in  little  gelatinous  capsules,  each 
containing  two  or  thi*ee  og^^  (fig.  10).     These  little  capsules 
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are  formed  by  two  glands  found  in  the  eighth  ring  of  the  body 
(figs.  7  and  5  h) ;  they  present  a  most  beautiful  structure,  being 
composed  apparently  of  polygonal  cells:  in  their  interior  are 
found  little  vermiform  bodies  which  assist  in  the  secretion  of 
the  fluid  that  forms  the  egg-capsules.  The  eggs  are  probably 
deposited  by  a  spontaneous  dehiscence  or  rupture  of  the  body, 
there  being  no  natural  outlet.  Fig.  9  represents  a  (probably) 
secretory  organ  met  'with  in  the  ninth  ring  of  the  body.  Its 
function  is  not  known. 

Whilst  speaking  of  the  circulatory  system  we  should  have 
mentioned  that  the  general  ca^'ity  of  the  body  is  filled  witli  a 
fluid  which  surrounds  all  the  internal  organs.  It  contains 
numerous  small  grannies  of  various  sizes,  very  similar  in  appear- 
ance to  those  found  in  the  (piaM  liver  enveloping  the  intestine 
(fig.  1 5) .  I^his  liquid  is  probably  merely  pure  water  which  brings 
the  needful  oxygen  to  the  capillaries  of  the  Tubifex,  and  answers 
the  purposes  of  rofipiratwn.  Such  an  arrangement  is  met  with 
in  many  annelides,  and  is  known  as  the  chylaqueous  system. 

Our  little  Tubifex  not  only  presents  us  with  a  wide  field 
for  study  and  amusement  in  the  investigation  of  its  ana- 
tomy, but  it  actually  forms  the  habitat  of  at  least  two  very 
interesting  forms  of  animal  life.  One  of  these  is  met  with  in 
the  interior,  the  other  attached  to  the  exterior  of  the  body, 
nie  animalcule  which  resides  in  the  interior  of  the  l\ibifex  is  a 
spocios  of  Opalina ;  it  is  very  minute,  and  is  covered  by  spiral 
roAvs  of  cilia,  giving  it,  when  in  motion,  an  exti-emly  beautiful 
appearance.  It  is  one  of  the  lowest  forms  of  animal  life  belong- 
ing to  Ehrenberg's  class  Infusoria.  The  other  pai-asite  which 
wo  have  mot  with  in  studying  the  1\ibifex  is  the  ncautifiil  Vor- 
ticella.  Wo  have  examined  but  few  specimens  without  finding  a 
cluster  of  tliese  exquisite  living  forms  attached  to  tho  head  or  tail 
of  the  woim.  The  Vorticella,  like  the  Opalina,  is  very  low  in  the 
scale  of  creation,  but  it  is  of  an  entirely  diflercnt  tbrm :  sup- 
ported by  contractile  stems  there  are  numerous  cup  or  betl- 
shapod  bodies  fringed  round  their  margins  with  beautiful  cilia. 

Thus  it  will  be  seen  that  even  in  localities  and  substances 
which  are  repulsive  to  the  ordinary  mind,  the  inquiring  student 
may  find  living  forms  of  intricato  structure  performing  com- 
plicat(*d  nntural  functions,  and  affording  a  habitat  for  still 
simplei*  but  equally  interesting  forms  of  life.  Even  this  im- 
perfect and  cursory  review  of  the  anatomy  of  tho  little  Tubifex 
cannot  fail  to  have  afforded  confirmation  of  the  great  truth,  that 
all  things  are  created  in  wisdom,  and  we  may  once  more  repeat 
that  not  only  is  it  possible  for  the  thoughtful  man  to  read 
"  sermons  in  stones,^'  and  find  "  books  in  nmning  brooks,"  but 
tliat  even  the  muddy  bed  of  a  broad  rive^  yields  its  volumes  for 
the  edification  of  tho  inquiring  mind. 
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ANESTHETICS. 
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BY  anaesthetics  are  nndevstood  cortain  substances  which 
liave  the  property  of  inducing  a  peculiar  state  of  the 
nerrous  system  called  ana3sthesia,  and  thereby  rendering 
UH  insensible  to  pain.  They  rank  among  the  most  powerful, 
and,  at  the  same  time,  most  useful  agents  that  man  has  hitherto 
obtained  from  the  hidden  treaswes  of  nature.  From  the 
moment  of  his  birth  (and  perhaps  even  some  time  before  birth), 
man  is  liable  to  experience  what  is  called  pain.  The  human 
body  is  so  organized  that,  in  a  state  of  perfect  health,  we  feel 
nothing;  and  there  are  some  persons,  though  few  indeed,  who 
pass  tlirongh  Ufo  almost  without  knowing  what  pain  is,  whilst 
others  again  are  almost  constantly  in  a  state  of  suffering. 
When  pain  is  felt  in  any  part  of  the  body,  that  part  is  not  in 
iU  normal  condition,  it  is  no  longer  in  the  st^te  of  insensibility 
which  characterizes  perfect  health. 

But  pain  is  not  without  its  uses :  it  warns  us  from  danger, 
and  without  its  existence  our  own  existence  would  infallibly 
cease.  For  instance,  if  no  pain  were  felt  when  the  hand  or  foot 
is  placed  in  the  fire,  wo  should  not  be  tempted  to  withdraw  it 
unless  wo  happened  to  sec  it  consuming.  Some  timo  ago  a 
labourer  lost  his  leg  by  sleeping  too  near  a  lime-kihi ;  he  felt 
nothing  till  he  awoke,  when  it  was  too  late.  Likewise,  if  no 
pain  were  felt  when  boiling  water,  or  some  powerfully  acrid 
substance,  is  poured  down  tho  tlu'oat,  we  should  not  be 
tempted  to  desist  from  introducing  it  into  the  body,  and 
«)  our  life  would,  sooner  or  later,  be  inevitably  destroyed.  In 
lower  animals,  where  the  organs  of  sensation  cannot  be  detected 
80  distinctly  as  in  man,  and  in  some  where  suck  organs  seem 
indeed  to  be  completely  wanting,  there  is  still  an  existing 
faculty  equivalent  to  pain,  and  followed  by  similar  effects : 
thus,  if  we  touch  the  te>ntacles  of  a  sea-anemone,  in  which 
organs  we  can  find  no  nervc-f litres,  the  animal  instantly  with- 
draws them  as  if  hurt,  in  the  same  manner  as  a  dog  would 
withdraw  his  leg  if  his  foot  were  pricked  with  a  pin.  In  the 
Luman  body,  we  have  three  kinds  of  nerves :  viz.,  the  uen^es 
of  sensation,  the  nerv^es  of  motion,  and  the  nerves  of  organic 
life,  which  govern  the  functions  of  digestion,  respiration,  secre- 
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tion^  &c.  But  these  three  kinds  are  so  intimately  connected  in 
the  animal  economy  tliat  one  of  them  may,  in  certain  cases^ 
react  upon  the  others,  so  that  all  three  are  capable  of  giving 
rise  to  pain ;  the  first  directly,  and  the  others  indirectly,  by 
acting  through  the  first.  But  happily  for  us,  the  study  of 
nature  has  placed  in  our  possession  several  means  of  allaying 
pain  ;  it  has  procured  us  a  series  of  substances  which  act  upon 
the  nervous  system  so  as  to  deprive  it  of  its  faculty  of  produc- 
ing pain,  sometimes  partially,  and  sometimes  most  completely, 
without  interfering  in  any  great  degree  with  the  other  func* 
tions  of  the  body. 

Some  of  these  means  of  allaying  pain  consist  in  producing 
sleep,  either  perfect  or  partial.  iTie  physiology  of  sleep  ia 
little  understood,  and,  indeed,  next  to  Ufe  and  death,  sleep  is 
perhaps  the  most  inexplicable  phenomenon  inherent  to  our 
nature.  At  certain  intervals,  we  feel  an  irresistible  desire  to 
repose,  and  sleep  comes  on  gradually.  Its  influence  is  felt  by 
certain  portions  of  the  nervous  system ;  other  portions  never 
sleep.  The  nerves  of  organic  life  continue  their  functions  dm'- 
ing  sleep,  the  heart  beats,  circulation  goes  on,  respiration  and 
digestion  continue,  but  the  nerves  of  motion  and  of  sensation  have 
momentarily  lost  their  power ;  consciousness  is  gone,  voluntary 
motion  disappears,  hunger  and  thirst  are  absent,  and  so  like- 
wise is  pain.  Such  is  complete  or  perfect  sleep.  But  it  happens 
sometimes  that  sleep  is  partial  or  imperfect,  and  then  some 
curious  phenomena  are  observed.  Intelligence  may  be  more 
or  less  active,  and  sensation  may  be  possible  to  a  gi*eater  or 
less  degree,  but  never  to  so  gi'eat  an  extent  as  in  the  waking 
state.  Generally,  in  imperfect  sleep,  consciousness  is  only 
palatial,  volition  incomplete,  and  sensation  dull.  This  state  of 
incomplete  sleep  gives  rise  to  dreams  and  to  somnambulism.  The 
former  are  odd  manifestations  of  the  intelligence  no  longer 
completely  conscious.  The  latter  may  be  either  natural  or 
artificial  (mesmeidsm). 

Jn  somnambulism  the  intelligence  is  more  active  than  in  an 
ordinary  dream ;  the  neiTOus  system,  only  partially  subdued 
by  sleep,  is  capable  of  bringing  into  action  the  senses  and 
motion,  but  the  faculty  of  feeling  pain  is  almost,  if  not  entirely 
absent,  and  moreover  the  somnambulist  has  no  consciousness  of 
danger.  Hence  natural  somnambulism,  which  varies  in  intensity 
from  simple  sleep-talking  to  the  most  remarkable  physical  and 
intellectual  feats,  is  a  dangerous  condition,  inasmuch  as  we  are 
no  longer  able  to  take  care  of  ourselves.  However,  somnam- 
buUsts  have  frequently  avoided  dangers  in  the  most  astonishing 
manner. 

Artificial  somnambuUsm;  or  mesmerism,  as  it  is  sometimes 
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termed^  only  difibra  fix>m  the  ktfcer  in  being  produced  by  Bxiu 
fioial  means.  In  both  cases^  the  nervous  system  is  moro  or 
less  Bobdued  as  in  ordinary  sleep ;  organic  functions  (respiration, 
digestion,  Ac),  continue,  but  sensation  is  incomplete  or  annulled, 
and  the  power  of  feeling  pain  often  completoly  absent.  The 
manifestations  of  the  intelligence  are  similar  to  those  in 
dreams.  The  somnambulist,  whether  his  sleep  be  natural  or 
artificially  provoked,  will  generally  answer  questions  that  are 
addressed  to  him,  and  in  artificial  somnambulism,  or  mes- 
merism, the  intelhgence  is  frequently  in  an  extraordinary  state 
of  activity.  This  activity  is,  nowever,  never  complete;  con- 
scionsness  is  absent,  and  though  memory  is  often  remarkably 
precise,  and  certain  other  intellectual  faculties  acquire,  for  the 
time,  an  extraordinary  development,  it  is  absurd  to  imagine 
that  sonmambulists  have  the  power  of  seeing  into  the  future, 
Ac.,  as  many  persons,  unaccustomed  to  the  study  of  physiology, 
have  supposed. 

Certain  chemical  substances  have  the  peculiar  property  of 
acting  upon  the  nerves  and  producing  sleep,  even  when  ad- 
mmistered  in  very  small  doses.  These  substances  act  upon  the 
nerves,  as  is  proved  by  applying  them  directly  upon  a  nerve, 
and  induce  a  nervous  state,  in  which  no  pain,  however  violent, 
can  be  experienced  by  the  person  submitted  to  their  influence. 
They  differ  by  this  property  from  all  other  known  substances. 
Some  of  these  compounds  are  extracted  from  certain  vege- 
tables, others  are  produced  artificially  in  the  laboratory.  Plants 
which  contain  these  subtle  and  powerful  agents  have  been 
marked  by  the  human  race  for  many  centuries,  but  it  was 
reserved  for  modem  chemistry  to  extract  the  active  principles 
themselves,  in  a  pure  state,  and  ascertain  their  composition 
and  properties.  Among  these  plants  arc  the  poppy,  the  man- 
drake, the  hemp  plant,  &c. 

The  mandrake  {Afn^pa  mandrngora)  has  been  used  for  many 
centuries  to  allay  pain.  Eighteen  hundred  years  ago,  Diosco- 
rides  stated  in  his  writings,  that,  in  his  time,  it  was  given  "  to 
cause  insensibility  to  pain  in  those  who  were  about  to  undergo 
any  cutting  or  cauterizing  opcrations.^^  These  persons,  he  tells 
us,  ''  are  thus  thrown  into  a  deep  sleep,  and  do  not  perceive 
fho  pain.'*  The  Greeks  and  Romans  used  the  root  of  the  plant 
steeped  in  wine.  Pliny  also  mentions  the  use  of  the  mandrake 
as  possessing  powerful  narcotic  properties,  and  as  being  used 
for  injuries  inflicted  by  serpents,  as  well  as  for  surgical  opera- 
tions, in  order  to  assure  insensibility  to  pain.  Apuleius  has 
also  spoken  of  it  in  a  similar  manner. 

Atropa  mandrufjora,  like  the  Atropa  belladonna  (deadly 
nightshade),  and  other  plants  of  the  genus  Atrojm,  belongs  to 
the  family  of  Solanccp,  which  contains  also  the  tobacco-plant 
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{NiccUana),  the  potato  {Solanum),  and  several  other  impor- 
tant vegetables.  It  owes  its  pain-allaying  properties  to  a  prin- 
ciple called  Atropine,  a  crystalline  alkaloid,  first  discovered  in 
Atropa  hclhulonna.  Though  seldom  or  ever  used  at  present, 
the  root  of  the  mandrake  was  frequently  employed,  with  opium 
and  other  narcotic  drugs,  in  ages  gone  by.  Theodoric,  a  pupil 
of  Hugo,  who  hved  in  Italy  during  tiie  latter  half  of  the 
thirteenth  century,  gives  us,  in  his  work  on  surgery,  the  fol- 
lowing curious  recipe,  which  shows  that  he  was  perfectly  aware 
that  surgical  operations  could  be  performed  without  causing 
any  pain  to  the  patient,  by  employing  certain  drugs.  His 
indication  nms  as  follows: — "The  making  of  a  flavour  for 
performing  surgical  operations,  According  to  Dominus  Hugo : 
— Take  of  opium,  of  juice  of  unripe  mulberry,  of  hyoscyamus, 
of  the  juice  of  the  hemlock  [Olcnta],  of  ilie  juice  of  the 
leaves  of  unripe  hemlock,  of  the  juico  of  the  wood-ivy, 
of  the  juico  of  the  forest  mulbcrrj-,  of  the  seeds  of  the 
lettuce,  of  the  seeds  of  the  dock  that  hath  a  large  apple 
IDafurft^y  o^ch  an  ounce;  mix  all  these  in  a  large  brazen 
vessel,  and  then  place  in  it  a  now  sponge ;  let  the  whole  boil 
as  long  aa  the  sun  lasts  in  dog-days,  until  the  sponge  consumes 
it  all.  As  oft  as  it  is  required  place  this  sponge  in  hot  water 
for  an  hour,  and  let  it  be  applied  to  the  nostrils  of  him  who  is 
to  be  operated  upon,  until  he  has  fallen  asleep,  when  the 
operation  may  be  performed.^^ 

Here  we  have  opium,  the  narcotic  juice  of  Papaver  somni^ 
ferum,  IL/nsrijaiHu.s  nujcr,  Ciruta  rlrosa,  and  Datura  siramo* 
Ilium,  together  with  the  less  active  lettuce,  some  of  the  most 
powerful  narcotic  vegetables  known  to  us  at  the  present  day. 

In  1579,  IJulleyn,  an  English  writer,  described  a  means  of 
jiutting  patients  to  sleep,  in  order  to  practise  the  operation  of 
lithotomy.  He  employed  the  mandrake.  And  in  1 G08,  liap- 
tista  Porta,  in  his  work  on  "  Natural  Magic,^'  gives  various 
receipts  for  medicines  producing  insensibility  to  pain.  Among 
them  is  one  for  a  "  sleeping  apple^^  (Pomuvi  somniferwm),  com- 
posed of  mandrake,  opium,  &c.,  the  flavour  of  which  is  pre- 
scribed to  be  inhaled  by  the  nose.  In  the  same  work  it  is 
stat<jd,  that  certain  soporific  plants  will  yield  a  "  quintessence  " 
which  will  overwhelm  one  with  profound  sleep.  This  is  not 
surprising,  when  we  know  that  the  Marjisteriuin  opii,  an  extract 
'  of  poppy  or  sort  of  impure  morphia,  figured  in  the  Pharma- 
copoeia as  early  as  the  seventeenth  century. 

Of  lato  years,  the  mandrake  has  almost  completely  given 
way  to  the  deadly  nightshade  (Atropa  hclhvJonna),  a  plant 
which  is  well  known  to  have  greater  power  in  annulling  sensi- 
bility than  any  plant  now  in  use,  unless  it  bo  the  aconite 
{Aconitum  vapollvs). 
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The  plants  which  contain  pain-allaying  principles^  used  at 
the  present  day,  may  be  classed  as  follows : — ^In  the  family  of 
Solanese,  Atropa  helladoniia  and  A.  mandragora,  I^yoscyamus 
niger  (henbane).  Datura  stramonium,  Nicotiana  talacum ; 
among  the  Papaveraceae,  Paj)avcr  sommfenim  ;  in  the  •family 
of  Bannnculacead,  Aconitum  napeJlus  ;  among  the  Compositae, 
Laiuca  virosa;  in  the  Scrophnlarinse,  Digitalis  purpurea  (fox- 
glove) ;  and  in  the  Umbelliferae,  Conium  macutatum,  and  Gicnta 
virosa.     There  are  others  I  shall  mention  presently. 

From  all  of  these,  certain  active  principles,  called  alkaloids, 
have  been  extracted.  They  have  all  a  most  remarkable  influ- 
ence npon  the  nervous  system,  and  the  alkaloids  extracted  from 
them  constitute  some  of  the  most  violent  poisons  with  which 
we  are  acquainted.  Some  of  them  have,  moreover,  a  peculiar 
action  upon  the  eye;  thus,  for  instance,  Atropa  belladonva 
causes  the  pupil  to  dilato  in  so  extraordinary  a  manner  that  it 
is  not  difficult  to  ascertain  that  a  child  has  eaten  the  largo 
cherry-like  berries  of  this  shrub,  when,  on  approaching  a 
lighted  candle  close  to  the  eye,  wo  find  that  the  pupil  does  not 
contract  as  usual.  Again,  Datura  stramonium  (Thorn-apple) 
is  apt  to  produce  blindness  for  a  time  when  taken  in  high 
doses.  The  calming  influence  of  tobacco  (Nicotiana)  is  well 
known ;  and  headaches  cease  as  if  by  magic  after  a  short  sleep 
induced  by  eating  lettuce  [Latuca),  Among  the  mild  producers 
of  sleep  should  be  mentioned,  also,  the  nop-plant  (Humnlus 
hpuhis).  Pillows  stufled  with  hops  while  in  flower  give  repose 
when  others,  however  soft,  have  not  the  power  of  doing  so. 

As  to  opium,  the  property  of  the  common  white  poppy 
{Papaver  samniferuvi),  as  a  soother  of  pain  and  a  giver  of  sleep, 
has  been  known  for  ages.  Opiimi  is  the  dried  juice  of  tlio 
seed-vessels  of  this  plant,  and  derives  its  name  from  the  Arab 
word .  Afioum,  Its  remarkable  \4rtues  are  almost  entirely 
owing  to  the  alkaloid  called  Morphine,  which  it  contain j*,  to- 
gether with  a* number  of  other  interesting  compounds. 

The  Indian  hemp  [Canvahis  ivdlca),  which  appears  to  be 
only  a  variety  of  our  common  hemp  (C  safiva),  possesses 
medical  properties  very  similar  to  those  of  opium.  Like  the 
latter,  extract  of  hemp  (known  as  llaschish)  exhilarates, 
intoxicates,  induces  sleep  and  anaesthesia,*  generally  followed  by 
headache,  nausea,  despondency,  &c.  Hemp  was  known  to  the 
Greeks  and  Romans,  but  they  were  ignorant  of  its  remarkable 
narcotic  and  anaesthetic  properties.  It  was  used  by  the 
Scythians  to  allay  grief  and  melancholy ;  they  inhaled  the 
fumes  given  off  when  the  seeds  of  the  plant  were  thrown  upon 
red-hot  stones  placed  upon  the  ground  in  the  centre  of  a  closed 

*  Incivpabilitv  of  foolinj^  pain,  &c. 
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tont.  In  tho  East^  opium  and  hemp  are  smoked  or  eaten  as  a 
luxury,  on  account  of  the  peculiar  mtoxication  they  produce, 
and  people  who  once  become  habituated  to  these  dangerous 
medicines  remain  slaves  to  them  generally  for  ever.*  The 
criminals  of  Barbary  endeavour  to  procure  a  drug  prepared 
from  hemp  before  undergoing  amputation  for  crime ;  under  the 
influence  of  this  drug  they  do  not  feel  the  knife  of  the 
executioner.f  A  Chinese  physician,  Hoa-tho,  who  lived  about 
230  years  before  tho  Christian  era,  is  said  to  have  used 
hemp  as  an  anajsthetic  in  surgical  operations.  The  chemistry 
of  hemp  is  not  yet  complete,  but  its  remarkable  intoxicating 
and  pain-allaying  properties  appear  to  reside  in  the  resin  which 
every  part  of  the  plant  contains  in  considerable  quantity.  The 
peasants  who  gather  hemp  in  our  climate  often  complain  of 
headache  after  being  long  in  the  field. 

According  to  Dr.  0\Shaughnessy,  the  licmp-resin  will  some- 
times induce  that  curious  nervous  effect  known  as  (hitidepsf/,  a 
condition  of  the  nervous  system  which  few  have  seen,  and 
which  many  discredit.  It  has  been  once  remarked  in  a  patient 
who  had  taken  a  grain  of  hemp-resin,  when  his  arm  was  lifted 
by  the  physician  it  remained  motionless  in  that  position ;  and 
the  same  occurred  with  the  other  limbs,  they  remained  motion- 
less in  any  position  in  which  they  were  placed. 

Under  the  influence  of  hemp,  also,  all  notion  of  time  and 
sjyare  is  apt  to  vanish  completely. 

Aconito  has  been  found  useful  in  cases  of  rheumatism,  gout, 
neuralgia,  toothache,  &e.  It  is  a  powerful  medicine,  and  can 
only  be  administered  in  small  quantities ;  if  given  in  too  lai^e 
a  dose,  it  is  apt  to  produce  temporary  insanity  or  death.  Its 
peculiar  action  on  tho  nervous  system  is  owing  to  the  principle 
Aronltine,  by  whose  virtue  it  lulls  the  most  excruciating  pain, 
and  has  been  found  particularly  beneficial  in  rheumatic  com- 
plaints. 

Opium  and  hemp  are,  perhaps,  more  dangerous  substances 
to  deal  with  than  other  pain-allaying  compounds  which  I  shall 
mention  hereafter.  However,  in  1774,  Ambroise  Tranquille 
Lassard,  surgeon  to  one  of  the  Paris  hospitals,  recommended 
the  emplo\Tiient  of  a  narcotic  such  as  opium  previous  to  serious 
and  painful  operations.  And  in  1782,  Weiss,  a  pupil  of  Petit, 
of  Paris,  narcotized  Augustus,  king  of  Poland,  and  amputated 

*  The  religion  of  tlie  Eastern  nations  forbids  the  use  of  wine  ;  hence  they 
have  liabituatcd  themselves  to  the  use  of  these  intoxicating  drugu,  which  are 
far  more  hurtful 

t  We  all  know  the  talc  of  the  "  Old  Man  of  the  Mountain  ;'*  his  followers 
committed  odsiwaination  under  the  iuflucnce  of  hemp  preparations  which  he 
gave  them. 
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part  of  the  king's  foot  without  his  perceiving  what  was  taking 
place. 

In  1784,  James  Moore,  surgeon  at  St.  George^s  Hospital, 
London,  introduced  a  plan  for  lessening  pain  during  operations 
by  compressing  the  nerves  proceeding  to  the  part. 

Artificial  sonmambulism  (or  Mesmerism),  of  which  I  have 
spoken  before,  is  said  to  have  been  used  as  an  ansesthetic  agent 
for  the  first  time  in  India  in  the  year  1845.  Since  then  it  has 
been  apphed  ¥rith  considerable  success  in  Europe  and  America ; 
being  first  adopted  in  America,  then  in  France,  and  afterwards 
in  England.  Dr.  Esdail,  of  Perth,  who  has  written  a  pamphlet 
upon  the  subject,  brings  forward  261  personal  observations  of 
tmrgical  cases  performed  without  pain  during  mesmeric  sleep. 

The  art  of  mesmerizing  often  exhausts  the  strength  of  the 
person  who  induces  this  state  of  insensibility  in  the  patient ; 
some  patients  requiring  only  three-quarters  of  an  hour,  others 
as  •much  as  twenty-four  hours^  mesmerizing  before  falling  into 
the  somnambuUstic  state.  The  process  called  Hypnotism,  dis- 
covered by  the  late  Dr.  Braid  of  Manchester,  appears  much 
simpler  than  the  ordinary  method  of  mesmerizing  by  the  eyes, 
by  passes,  and  I  shall  have  occasion  to  refer  to  it  again. 

Since  the  discovery  of  ether  and  chloroform,  the  use  of 
mesmerism  to  produce  anaesthesia  appears  to  be  almost  aban- 
doned; not  so,  however,  with  hypnotism,  which  seems  about 
to  revive. 

The  discovery  of  the  different  gases — carbonic  acid  gas,  in 
1756,  by  Black;  oxygen  gas,  in  1774,  by  Priestley;  nitrous 
oxide  gas,  a  little  later,  by  the  same,  &c.  &c.,  gave  rise,  in 
England,  to  the  supposition  that  they  might  be  usefid  in  the 
treatment  of  certain  diseases,  and  the  system  of  Fnaimnfic 
medicine  was  imagined.  This  system  consisted  in  causing  tho 
different  kinds  of  gases  to  be  inhaled  by  the  patients ;  it  was 
thought  that  such  a  treatment  would  prove  very  beneficial  in 
consumption  {Fthlsis).  A  medical  pneumatic  institution  was 
accordingly  formed  at  Clifton,  near  Bristol,  by  Dr.  Beddowes, 
and  huge  reservoirs  of  gases  were  established  for  the  use  of  the 
sufferers.  In  the  year  1799,  Humphry  Davy,  who  had  just 
completed  his  apprenticeship,  was  appointed  the  superintendent 
of  this  estabhshment.  In  tho  summer  of  1800,  Davy  pub- 
lished some  researches  on  the  gas  called  vifrous  o.rlJr  or 
"  laughing-gas,^^  and  on  the  effects  produced  when  nitrous 
oxide  and  other  gases  are  inlialed.  Ho  experimented  upon 
himself,  and  found  that  nitrous  oxide  relieved  him  from  head- 
ache after  a  profound  fit  of  intoxication  induced  purposely  by 
drinking  a  bottle  of  wine  in  eight  minutes.  After  many 
similar  observations,  he  came  to  the  conclusion  that  "as  nitrons 
oxide  seems  capable  of  destroying  physical  pain,  it  may  pro- 
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bably  bo  used  with  advantage  dui*ing  surgical  operations  in 
wliich  no  great  ofiusion  of  blood  takes  place.'^  Tins  idea  had 
been  formed  after  ten  months  of  continuous  and  often 
hazardous  experiments.  It  was  on  the  16th  of  April,  1799, 
that  Davy  inhaled  nitrous  oxide  for  the  first  time ;  he  states 
that  the  introduction  of  this  gas  into  the  lungs  was  accom- 
panied by  a  loss  of  sensation  and  voluntary  motioUj  but  does 
not  recollect  what  followed. 

Nitrous  oxide  is  one  of  the  most  remarkable  gases  with 
which  we  are  acquainted.  It  is  a  transparent,  colourless  gas, 
like  air,  easily  prepared  by  heating  nitrate  of  ammonia ;  it  has 
a  sweetish  taste  and  a  faint  odour.  It  has  sometimes  been 
called  "  laughing-gas,"  on  account  of  its  singular  property  of 
inducing  involuntary  laughter  in  some  who  inhale  it.  This  gas 
cannot  be  breathed  for  more  than  a  short  time,  because  its 
peculiar  action  on  the  nervous  system  soon  paralyzes  the  volun- 
tary muscles  of  the  mouth,  which,  accordingly,  cease  to  gnisp 
the  tube  of  the  apparatus,  and  common  air  enters  the  lungs. 
An  animal  confined  in  nitrous  oxide  gas  soon  dies  after  ex- 
hibiting symptoms  x)f  excitement.  When  inhaled  by  man,  it 
first  produces  a  sensation  of  warmth  in  the  chest,  which 
warmth  soon  spreads  to  the  extremities,  then  follows  paralysis 
of  the  muscles  of  the  mouth,  wliich  puts  a  stop  to  the  further 
breathing  of  it.  After  a  short  period  of  quiet  or  stupor,  the 
patient  becomes  excited — laughs,  sings,  dances,  c&c.  In  the 
course  of  a  minute  or  two,  all  these  effects  pass  off  suddenly,  and 
he  returns  to  full  consciousness  with  a  bewildered  stare,  having 
no  recollection,  or  a  very  conftised  one,  of  what  has  passed.  It 
is,  in  fact,  a  true  case  of  somnambulism,  momentarily  produced. 
But,  in  some  instances,  this  period  of  excitement  does  not 
manifest  itself,  or  is  only  of  very  short  duration,  and  then  comes 
on  a  kind  of  stupor  and  a  complete  state  of  ana)sthesia.  But  it 
is  only  with  patients  who  are  very  sensitive  to  the  action  of  the 
gas  that  this  state  of  insensibility  to  pain  can  bo  produced.  The 
late  Dr.  Grregory,  of  Edinburgh  University,  made  several  expe- 
riments with  niti'ous  oxide,  by  which  he  has  shown  that  its 
action  upon  the  economy  is  precisely  similar  to  that  of  ether  or 
chloroform,  though  it  cannot  be  taken  by  most  patients  in 
sufficient  quantity  (owing  to  the  paralysis  of  the  muscles  of  the 
mouth)  to  procure  oompleto  anajsthesia. 

Foi'ty  years  after  Davy's  experiments,  in  18  44,  Horace  Wells, 
a  surgeon-dentist  of  Connecticut  (North  America),  cq)plied 
nitrous  oxide  to  tooth-drawing.  The  first  operation  was  made 
upon  himself;  and,  when  his  senses  returned,  he  exclaimed: 
"  This  is,  indeed,  a  new  era  in  tooth-drawing !  '^  He  aft^erwarda 
practised  this  mode  of  producing  ana3sthesia  for  some  time^ 
with  considerable  success.     But,  unfortunately,  in  some  expe- 
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rimenta  at  Boston^  he  failed  completcl}'',  and  was  most  wantonly 
ridicnled  by  the  ignorant.  Wel&  then  abandoned  his  business; 
and,  in  1848,  died  by  his  own  hand.  In  that  same  year,  how- 
ever, a  medical  practitioner  at  Boston,  Dr.  Bigelow,  made 
some  very  serious  operations  whilst  the  patients  were  under 
the  influence  of  nitrous  oxide.  The  inhalations  usually 
oocapied  about  six  minutes,  and  produced  complete  insen- 
sibihty. 

Such  was  the  state  of  things  when  Mr.  Morton  and  Dr. 
Jackson,  of  Boston,  discovered  the  anaasthetic  properties  of  a 
substance  then  called  "  Chloric  fifher,"  Morton,  who  had  been 
a  pupil  of  Wells,  had  already  used  nitrous  oxide ;  and  it  was 
known,  as  early  as  1818,  that  this  '^  chloric  ethcr,'^  when 
inhaled,  was  capable  of  producing  similar  effects  to  those  of 
nitrous  oxide.  Thinking  that  "  chloric  ether "  could  bo  more 
easily  administered  than  the  gas,  Morton  made  an  experiment 
to  this  effect  upon  himself,  on  the  30th  of  September,  1840, 
and  succeeding  in  rendering  himself  completely  unconscious  for 
eight  or  nine  minutes.  He  soon  afterwards  extracted  tooth 
from  patients  placed  under  the  influence  of  this  now  ana3sthotic; 
and,  on  the  IGth  of  October,  1840,  he  administered  the  volatile 
liquid  to  patients  about  to  undergo  surgical  operations,  in 
the  Massachusetts  General  Hospital. 

Morton  withhold  his  discovciy,  callmg  the  sleep-producing  sub- 
stance "  Letlieon ;  "  but  its  peculiar  odour  led  Dr.  Bigelow  to 
try  the  effects  of  common  ether  (sulphuric  ether),  and,  finding 
that  it  acted  precisely  like  the  "  Lcthcon,"  he  immediately 
made  known  lus  discovery.  The  American  papers,  however, 
criticised  it  unjustly  for  some  time ;  but  all  the  absurdities 
asserted  against  this  valuable  discovery  were  ex])osed  when 
Ur.  Bigelow  published  his  work  "  On  Ether  and  Chloroform,^' 
in  1848. 

In  London,  ether  was  soon  experimented  with  by  Dr.  Booth, 
Mr.  Listen,  and  several  others.  Professor  Simpson  was  at  this 
time  in  London,  and,  procuring  one  of  the  l)est  inhaling 
apparatus,  he  proceeded  to  Edinburgh,  whci-e  he  employed 
ether  in  the  treatment  of  arcouelumicnU,  Soon  after  this, 
Drs.  Velpeau  and  lioux  informed  the  Academy  of  Medicine  at 
Paris  that  the  discovery  of  the  anaesthetic  properties  of  ether 
was  a  glorious  conquest  for  humanity. 

Thus  ether, — which  was  known  to  Raymond  LuUy  in  the 
thirteenth  century,  and  to  Basil  Valentino  in  the  fifteenth,  and 
which  Valerius  Cordus  carefully  described  how  to  make,  in 
1540,  calling  it  Oleum  Vitrwli  dulce, — ^was  only  applied  to 
produce  insensibility  to  pain  about  the  middle  of  the  nineteenth 
centniy. 

It  is,  perhaps,  as  curious  that  the  so-called  "  cliloric  ether," 
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mentioned  above,  was  nothing  less  than  impure  chloroform. 
Mr.  Jacob  Bell,  of  London,  it  appears,  was  the  first  to  procare 
it  in  a  pure  state,  and  demonstrated  anew  its  wonderful  ances- 
thetic  properties.  As  early  as  1831,  Dr.  Gutherie,  an  American 
chemist,  had  shown  that  this  substance  is  procured  when  spirit 
of  wine  is  distilled  with  chloride  of  Ume.  But  its  true  chemical 
composition,  which  had  puzzled  Professors  Silliman,  Liebig, 
and  Soubeiran,  was  finally  determined  by  Professor  Dumas,  of 
Paris,  in  1832. 

On  the  8th  of  March,  1847,  M.  Flourens  stated,  at  the  Paris 
Academy  of  Sciences,  that  ho  had  experimented  with  chloro- 
form upon  different  animals,  and  had  ascertained  that  it 
invariably  produced  insensibility;  but  he  concluded  that  its 
CKstion  was  too  dangerous  to  be  applied  to  man.  However,  in 
November  of  tho  same  year.  Professor  Simpson,  of  Edinbiu^h, 
appUed  chloroform,  for  the  first  time,  to  annul  the  pains  of 
labour,  and  it  has  since  completely  detihroned  ether  in  surgical 
operations.* 

Dr.  Gregory,  of  Edinburgh,  afterwards  showed  that  the 
action  of  ether  and  chloroform  is  precisely  similar  to  that  of 
nitrous  oxide  gas.  When  either  of  the  two  former  is  inhaled 
in  insufficient  quantity,  the  patients  are  given  to  laughing, 
dancing,  &c.,  as  if  they  had  respired  a  dose  of  ^' laughing- 
gas." 

It  is  certainly  wonderful,  when  we  reflect  upon  the  fact,  that 
these  volatile  liquids,  whilst  rendering  us  insensible  to  pain, 
cause  the  patient  to  experience  pleasant  sensations  whilst  under 
the  knife  of  the  surgeon.  Before  referring  to  any  other  means 
of  rendering  man  insensible  to  suffering,  let  us  take  a  rapid 
glance  at  tho  manner  in  which  these  remarkable  anaesthetics 
act  upon  the  system. 

Under  the  influence  of  chloroform  and  ether,  the  nervous 
centres  lose  their  powers  in  regular  succession.  This  is  not 
only  an  interesting  physiological  fact,  but  also  a  practical  point 
of  great  importance.  First,  the  cerebral  lobes  lose  their  mflu- 
once,  and  consciousness  disappears  entirely.  Next,  the  cere- 
bellum loses  its  power  of  regulating  locomotion.  Next,  the 
spinal  cord  becomes  incapable  of  producing  sensation  and  of 
originating  motion ;  but  the  medulla  ohlonrfata  (that  portion  of 
the  spinal  cord  which  enters  the  brain),  which  presides  over 
respiration,  still  retains  its  functions.  Next,  the  medttlla 
obhiujata  is  affected ;  when  this  occurs  breathing  ceases,  and 

*  Ether  has  often  been  applied  with  success  to  subdue  intoxication  by 
wine,  as  we  see  the  betel-nut  employed  by  the  Eastern  princes  to  dispel  the 
effects  of  haschish ;  after  inhaling  a  little  ether  vapour,  the  intoxicated  penon 
genemlly  recovers  his  senses.    Ammonia  acts  in  a  similar  manner. 


AXJLSTHETICS.  25 

death  is  near;  but,  even  yet,  the  gansrlionic  nerves  of  the  sym- 
pathetic system  perform  their  functions,  and  the  heart  and 
intestines  continue  to  move  for  a  time,  often  with  \-igr»nr. 

It  is  thus  seen  that  when  anaesthetic  vapours  are  inhaled  th*.* 
different  nen'ous  centres  lose  their  powers  in  the  i'^-'i'y*  orflor 
to  their  e**'.'«^Vi/i/e*«  tohfe;  the  function.'?  of  the  sympathetic 
nerves  ceasing  last  of  all,  and  the  heart  and  womb  retainin^r 
for  a  time,  therefore,  their  contractile  power  during'  states  of 
anaesthesia,  so  deep  as  not  only  to  involve  the  annihilation  r»f 
consciousness  and  sensibility,  but  a]>o  of  respiration.  In  order 
to  render  a  patient  insensible  to  the  n:o.-i  severe  surgical  openi- 
tions,  it  is  never  necessary  to  |»r<xx^Ml  further  than  the  third 
stage  of  anaDsthcsia;  in  child-birth  sriil  le^s  ii  required,  and 
the  patient  may  be  kept  on  the  br-rdt-rs  of  conseiousner^s,  or  be 
conscious  even  during  the  whole  time. 

Here,  then,  in  a  few  words,  is  the  explanation  of  these  won- 
derful phenomena. 

In  the  human  body  exist,  as  I  stated  before,  tlifferr'nt 
systems  of  nerves,  and  the  art  of  produfintr  anaesthesia  cr-nsisis 
in  aUowing  one  system  to  work  as  usual  whilst  the  r-ther 
systems  are  under  the  influence  of  sleep.  The  ner\'es  r^-f  motion 
and  of  sensibility  are  made  to  sleep,  whilst  th«i  ner\'es  of 
or^tanic  life  continue  their  functions.  We  are  now  enaliled  to 
appreciate  these  wonderful  discoveries,  and  to  admin.-  the  inar- 
vcUous  arranirement  of  the  nerwiun  svstem.  The  nrol'lein  ^-f 
depriving  man  of  sensibility  and  ino'iion,  without  imiiodinL' 
respiration,  circulation.  dii?fstir-n,  or,  in  '^tlier  term^^,  of 
depri\'ing  him  of  his  faculty  of  \i\*j\\ivj  and  r.'t"  freiiuL'  pain, 
without  depriving  him  of  life,  has  been  rMivetl.  Duriii'^' 
anaesthesia,  then,  man  lives  like  a  T'lant — \i\<  animal  faculties 
are  taken  from  him  for  a  time. 

Since  the  discoverv  of  chloruf^nn,  sivi-nil  substances  have 
been  found  to  have  a  similar  w<.»Ddei*ful  action  upon  the  nen'ous 
jjvstem.  Among  them  are  two  chemical  pi-oducts,  ejiUcd 
AiityU/i  and  Ac*.f*fi'*. 

Amylen,  a  peculiar  volatile  liquid,  oljtained  from  impure 
potato  spirit,  was  first  a^lmini-^tered  by  Dr.  Snow,  at  Kinirs 
C<»llege  Hospital,  London,  in  Xovemlufr.  1>M);  and  he  cni- 
tinued  to  use  it  until  July,  1^07.  Dunnir  this  peri'»f|,  2->> 
persons  were  opc-rated  upon  durinrr  aniesthesia  produced  by 
amvlen,  out  of  which  number  onlv  twr»  iluaths  nct-urriHl.  li 
W44S  afterwanls  used  in  France ;  but  I  (l«»  nut  know  that  ii 
po-sesses  any  advantatro  over  clLl«.»rofonn. 

In  lioO,  Dr.  Kidd  proposed  the  usu  of  Acetone  (a  vohriil^* 
liquid,  produCi.-d  by  clistillin;::  acetate  of  lime,  and  which  hu< 
long  been  known  to  chemists j  as  a  powerful  anaesthetic.  Irs 
as?recable  odour,  which   re<embU-d   <rMuewhat   essence  of  mint 
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or  of  quince,  appeared  to  recommend  it.  Its  ansesthetic  action 
is  less  durable  than  that  of  chloroform,  but,  at  the  same  time, 
it  acts  very  rapidly.  Its  principal  advantage  was  stated  to 
reside  in  the  fact  that  it  can  be  mixed  with  water  in  any  pro- 
portion, so  that  the  dose  can  be  regulated  at  will ;  it  can,  more- 
over, be  employed  in  damp,  warm  sponges,  and  is  not  liable  to 
decompose  by  keeping. 

Of  late  years,  cold  has  been  applied  in  some  cases  to  induce 
local  anaosthesia.  Dr.  John  Arnold  has  advocated  the  induction 
of  insensibihty  by  freezing  the  part  to  be  operated  upon.  This 
is  based  upon  the  fact  that  the  nerves  of  sensibility  cannot 
perform  their  functions  below  a  certain  temperature.  Thus  it 
is  that  travellers  on  the  summits  of  high  mountains  or  in  the 
Arctic  regions  are  apt  to  lose  their  noses,  the  nerves  of  the 
frost-bitten  part  being  benumbed  by  the  cold ;  gangrene  sets 
in  without  the  sufferer  being  aware  of  it. 

Local  anaBsthesia  has  also  been  produced  by  the  simultaneous 
actions  of  electricity  and  a  narcotic.  Some  experiments  were 
made  upon  this  subject  by  Dr.  Richardson,  in  1859.  This 
method  of  proceeding  is  very  simple : — Upon  the  part  to  be 
operated  a  powerful  narcotic  is  applied,  and  upon  the  narcotic 
mixtm^e  is  placed  a  Aat  metaUic  disc  communicating  with  the 
positive  pole  of  a  Bunseu^s  or  Grovels  battery ;  the  negative 
pole  being  applied  to  some  other  portion  of  the  patient^s  body, 
at  a  convenient  distance  from  the  other  pole.  The  battery 
being  put  in  action,  that  part  of  the  patienVs  body  comprised 
between  the  two  poles  soon  becomes  insensible  to  pain. 

Dr.  Richardson  has  also  made  the  curious  discovenr  that 
the  fumes  emitted  by  burning  the  common  Puff-ball  Fungos 
{Lifcoperdoii  proteus),  when  inhaled,  produce  anaesthesia  in  a 
similar  manner  to  chloroform  and  ether.  The  fumes  of  this 
fungus  have  been  for  some  time  employed  with  advantage  to 
stupefy  bees  before  taking  their  honey ;  it  causes  no  injuiy  to 
these  useful  insects.  This  fact  probably  led.  Dr.  Richardson 
to  try  its  effects  upon  other  animals,  and,  lastly,  upon  man ; 
when  he  arrived  at  the  conclusion  that  the  fumes  given  off  by 
the  common  pufl-ball,  when  this  fungus  is  burnt  upon  a  hot 
shovel,  possess  anaesthetic  properties  in  a  high  degree. 

Carbonic  acid  gas  has  been  shown  quite  recently,  by  Dr. 
Ozanam,  of  Paris,  to  be  capable  of  inducing  anaesthesia  like 
chloroform,  &c.  Indeed,  its  peculiar  stupefying  action  is 
frequently  experienced  by  the  IVcnch  cooks,  in  whose  kitchens 
wood-charcoal  is  used  in  small  open  grates;  and  by  the  inmates 
of  counting-houses  and  warehouses,  where  ventilation  is  gene- 
rally bad.  The  effects  of  this  deleterious  gas  upon  dogB  is 
frequently  shown  to  travellers  near  Naples  in  the  grotto  del 
Cane,  a  cavern  where  a  large  quantity  of  caiixmio  gM  isgnes 
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from  the  earth,  and  from  its  weight,  much  greater  than  that  of 
air,  forms  a  thick  stratmn  of  suffocating  gas  upon  the  floor  of 
the  cavern.  When  a  man  enters,  his  head  and  shoulders  rise 
above  the  stratum  of  gas,  and  he  breathes  pure  air ;  but  when 
a  dog  is  introduced,  his  head  and  body  plunge  completely  into 
the  carbonic  acid  gas,  and  he  soon  falls  down,  suffocated.  The 
animal  is  then  removed  by  the  guide,  laid  upon  the  grass  out- 
side; and,  in  a  short  time,  recovers. 

Dr.  Ozanam  has  shown  that  this  suffocation  by  carbonic  acid, 
when  produced  properly,  affects  a  patient  like  chloroform, 
ether,  or  nitrous  oxide^  and  can  be  made  available  in  surgical 
operations.  Indeed,  he  considers  that  carbonic  acid  has  certain 
advantages  over  chloroform,  and  that  it  is  less  dangerous  than 
the  latter. 

But  of  all  the  means  hitherto  employed  to  render  man  per- 
fectly insensible  to  pain,  the  most  curious^  perhaps^  is  that 
called  Hypnotism  or  Braidi»m,  discovered  many  years  ago  by 
the  late  I)r.  Braid,  of  Manchester,  and  practised  successfully 
by  him  in  England.  It  consists  in  placing  some  object,  such  as  a 
cork  or  a  piece  of  poUshed  metal^  at  a  short  distance  from  the 
forehead  of  the  patient,  and  requesting  him  to  fix  his  eyes 
steadfisustly  upon  it.  After  some  time,  which  varies  from  a  few 
minutes  to  half  an  hour  or  so^  according  to  the  constitution  of 
the  individual,  the  patieut^s  eyes  seem  riveted  upon  the  object 
in  question,  and  for  some  moments  he  remains  thus,  without 
once  closing  them ;  they  then  suddenly  close,  and  the  patient 
&ll8  into  what  is  termed  the  hypnotic  state,  a  kind  of  somnam- 
bulism similar  to  mesmerism.  Consciousness  has  disappeared, 
and  complete  insensibility  to  pain  has  ensued. 

Braid^s  discovery  seems  to  have  been  abandoned  for  some 
time  past  by  the  medical  world,  but  was  occasionally  put  in 
practice  by  lecturers  on  the  so-called  "  electro-biology,"  &c. 
Lately,  however,  it  has  been  taken  up  again  in  Pai'is,  by  M. 
Paul  Broca,  surgeon  to  one  of  the  hospitals  of  that  city ;  and 
Dr.  Braid  just  lived  long  enough  to  hear  of  his  method  of 
producing  anaesthesia  meeting  with  singular  success  in  the 
hands  of  M.  Broca.  One  of  the  first  results  obtained  by  the 
latter  was  made  known  a  year  or  so  ago  at  the  Academio  do 
Mededne.  It  was  the  case  of  a  woman  who  had  repeatedly 
reftised  to  be  operated  upon  for  a  large  timiour.  At  length, 
M.  Broca  induced  anajsthesia  by  causing  the  patient  to  fix  her 
eyes  upon  a  metallic  disc  which  he  held  above  her  forehead. 
In  about  a  quarter  of  an  hour,  a  state  of  complete  insensibility 
supervened,  and  the  operation  was  performed.  On  returning 
to  her  senses,  the  poor  woman  would  not  believe  that  the 
operation  had  indeed  taken  place  whilst  she  was  under  the 
influence  of  sleep. 
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BARMOUTH. 

BY   THE   EDITOR. 


''  TTACATION  TOUBISTS ''  mako  it  their  business,  once 
V  a  year,  to  strain  every  nerve  in  order  to  readb  the 
remotest  comers  of  the  earth,  to  \'isit  some  unexplored  or 
imperfectly-known  region,  and  accomplish  the  journey  home, 
during  the  period  called  "  the  vacation."  That  the  last  is  a 
somewhat  indefinite  term  is  obvious,  from  the  fact  that  it 
enables  one  gentleman  to  set  foot  on  the  Fiji  Islands ;  another, 
to  admire  the  scenery  of  the  river  Amazon ;  a  third,  to  com- 
pass a  nine  weeks'  tour  in  Canada;  and  a  fourth,  to  sun  himself 
on  the  banks  of  the  Niger,  and  in  other  pfortions  of  tropical 
Africa  !  How  these  feats  can  be  accomplished  within  a  period 
which  we  have  usually  supposed  to  be  limited  to  five  or  six 
weeks,  we  are  at  a  loss  to  understand,  and  it  is  not  our 
business  to  institute  an  inquiry;  but,  however  it  may  be 
managed,  we  fear  that,  after  the  revelations  of  those  hardy 
travellers  who  brave  the  perils  of  the  ocean  wilds  and  moun- 
tain avalanches,  the  burning  desert  and  the  knife  of  the 
savage,  in  order  to  serve  up  a  palata-ble  dish  of  adventures  for 
their  readers  at  home;  after  a  perusal  of  the  narratives  of 
these  bold  adventurers,  wo  say,  there  can  be  httle  hope  that  our 
readers  will  find  much  to  interest  them  in  the  few  notes  taken 
during  a  ^^  vacation  tour  in  Wales,"  comprising  a  sojourn  of 
ten  or  twelve  days  at  a  quiet  little  fishing  town,  and  a  series  of 
short  excursions  in  its  vicinity. 

We  shall  take  courage  notwithstanding;  conscious  that  if  we 
are  unable  to  satisfy  that  craving  after  the  marvellous,  which 
can  only  be  appeased  by  stories  of  hair-breadth  escapes  from 
such  dangers  as  we  have  just  referred  to,  yet  we  have  the 
advantage  of  being  able  to  direct  the  attention  of  our  readers 
to  scenes  of  beauty  and  interest  lying  at  their  own  doors,  and 
to  speak  to  them  of  pleasures,  in  every  way  rational  and 
desirable,  which  they  may  themselves  enjoy,  instead  of 
receiving  them,  with  or  without  modifications,  at  the  hands  of 
others,  and  participating  in  them  only  in  imagination.  For  it 
xnattert  little  to  what  class  or  section  of  society  the  reader 
belongs ;  be  he  rich  or  poor,  sick,  careworn,  or  ripe  for  sport 
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and  adventure  j  be  he  angler,  botanist,  conchologiBt,  geologist, 
palaeontologist,  pteridologist,  ornithologist;  indeed,  if  he  be 
devoted  to  any  or  many  branches  of  science,  commencing  with 
archaeology  and  ending  with  zoology — or  only  a  lover  of  the 
grand  and  beautiful  in  Nature — ^ho  may  indulge  to  the  full  in 
Lis  favourite  pursuit  within  ten*miles  of  the  modest  Uttle  fishing 
town  which  forms  the  subject  of  these  pages. 

The  archaeologist  will  find  relics  of  antiquity  connected  with 
every  period  of  past  history.  In  the  town  itself  is  an  old 
building,  rendered  interesting  by  its  association  with  incidents 
in  English  history  in  the  fifteenth  century. 

Llanaber  Church,  a  beautiful  Uttle  edifice,  distant  about  two 
miles  from  Barmouth,  and  still  used  for  divine  worship,  is  sup- 
posed to  have  been  built  about  the  thirteenth  centurj^,  and 
abounds  in  features  of  archa3ological  interest ;  so,  also,  does 
the  old  Elizabethan  mansion  of  Cors-y-gedol,  about  five  miles 
distant.  These,  along  with  Harlech  Castle,  Cymmer  Abbey, 
&c.,  are  associated  with  the  history  and  habits  of  the  Middle 
Ages ;  whilst  there  is  hardly  a  lake,  stream,  or  mountain  slopo 
which  does  not,  either  by  traditions  connected  with  it  or  actual 
remains,  carry  the  tourist  back  to  the  Roman  occupation,  the 
Druidical  age,  or  to  the  still  more  remote  eras  of  mythology. 

So  much  for  the  archaeologist,  now  for  the  botanist. 

Does  he  desire  to  study  and  collect  wild  flowers  ?  Then,  we 
may  venture  to  promise  him  (without  at  all  referring  to  their 
glowing  colours,  which  rivet  the  attention  of  the  traveller  so 
that  he  can  barely  find  time  to  admire  the  gi'andeur  of  the 
surrounding  scenery)  that  he  will  meet  with  numbers  and 
variety  in  the  valleys,  on  the  hills,  or  by  the  wayside,  which  will 
serve  to  occupy  his  attention  during  many  a  protracted  ramble. 
Forest-trees  ho  will  also  find  in  great  diversity  and  splendour ; 
whilst  of  ferns,  mosses,  lichens,  fungi,  &c.,  the  name  is  legion ; 
and  many  ferns  present  themselves  of  extreme  rarity. 

Of  all  these  plants  a  list,  prepared  by  a  talented  botanist  in 
the  neighbourhood,*  has  been  appended  to  the  little  handbook 
before  us;t  and  there  are  few  localities,  in  England  or  elsewhere, 
which  yield  such  treasures  of  plant-life  as  do  these  hills  and 
valleys  and  rugged  cliffs. 

The  marine  zoologist  will  meet  but  little  to  interest  him  on 
the  shores  of  Cardigan  Bay,  at  least  not  within  a  convcm'cnt 
walking  distance  of  Barmouth ;  but  the  ornithologist  and  ento- 

•  Mr.  J.  Pughe,  F.R.C.S.,  Aberdovey. 

t  The  printeil  '*  Guide  to  Banuouth  "  Li  published  by  Mr.  D.  Jones,  Book- 
seller, Barmouth.  The  most  experienced  guide  living  at  Bannouth  is  a 
penon  called  Hugh  Kichardi-'a  good  sporUman  and  a  iiscfvd  companion  tp 
tho  archteologist. 
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mologist  will  find,  both  on  tlie  shores  and  inland,  many  inter- 
esting birds  and  insects. 

To  the  shell-collector  more  especially,  is  this  a  locality  of  deep 
interest,  for,  about  seven  miles  from  Barmouth,  in  the  direction 
of  Harlech,  there  is  a  small  tongye  of  land  jutting  into  the  sea, 
called  Mochros,  where  shells  of  great  rarity,  both  univalve  and 
bivalve,  are  to  be  met  with  on  the  beach  at  low  water,  more 
particularly  after  tempestuous  weather.* 

And  now,  what  have  we  for  the  geologist  and  mineralogist  ? 
Judging  from  the  ecstasies  of  two  learned  professors  from  the 
metropolis,  with  whom  we  journeyed  a  few  miles  through  this 
lovely  district,  as  well  as  from  our  own  observation,  we  should 
say  that  there  are  few  parts  of  Britain  which  afford  so  many 
opportunities  for  the  study  of  these  subjects  as  do  the  hills  and 
rocks  of  this  neighbourhood. 

The  following  extracts  concerning  the  geology  of  Cader 
Idris  will  convey  to  tho  reader  some  idea  of  the  varied 
character  of  the  strata  in  this  district : — 

"  Geology. — It  consists  of  silicious  poqAyry,  quartz,  and  schorl,  and  is 
surrounded  by  slaty  hills.  Evidences  of  the  volcanic  character  of  the  moun- 
tain are  abundant.  Numerous  specimens  of  lava,  pumice,  and  other  volcanic 
products,  have  been  discovered  on  the  sides  and  base  of  the  mountain. 
Columnar  crystals  of  basalt  are  scattered  in  profusion  about  the  summit  and 
on  some  of  the  inferior  cliflfe,  and  jxirticularly  on  one  side,  there  are  vast 
beds  of  porous  stone,  bearing  evident  marks  of  strong  ignition  and  vitri- 
fication— some  reduced  to  the  state  of  slag,  and  others  having  the  cellular 
appearance  and  lightness  of  pumice." — BI<icJ^8  Guid^,  p.  121. 

"  The  slope  of  Ciider,  on  the  Talylljm  side,  above  Llynycae,  is  an  igneous 
rock,  principally  composed  of  amygdaloidal  green-stone,  and  under  are 
masses  of  felspathic  trap  and  long  lines  of  green-stone,  interbcdded  with 
altered  slate,  forming  the  steep  north  cliff  of  the  mountain,  and  overlooking 
the  high  valley  between  the  cliff  and  Llynygader,  which  itself  \a  fonned 
almost  entirely  of  felspat^c  ash  and  conglomerate,  with  interbedded  lines 
of  green-stone — the  whole  dipping  under  the  igneous  rocks  of  the  cliffs. 
Lingular  flags  underlie  these.'* — Raimay. 

*  For  the  guidance  of  conchologists  visiting  this  interesting  locality,  we 
may  add  that  Mochres  may  be  approached  from  two  points,  namely,  from 
Llanduwe,  a  church  and  imi,  situated  rather  over  four  miles  on  the  road  from 
Lannouth  to  Harlech,  or  from  Llanbedr,  a  considerable  village,  three  or  four 
miles  nearer  to  Harlech,  on  the  same  road.  Although  a  little  may  be  saved 
in  the  distance,  by  approaching  it  from  the  firet-named  place,  yet,  on  account  of 
the  tedious  walk  across  a  dreary  moor  which  must  be  traversed,  as  well  as  the 
difficulty  sometimes  experienced  in  crossing  to  Mochres  from  the  mainland 
by  this  route,  we  strongly  recommend  the  tourist  to  proceed  along  the 
beautiful  coast-road  to  the  village  last-named  (Lhnbedr),  which  is  close  to 
the  peniiiBula,  and  firom  which  he  may  reach  the  shell-covered  beach  in  a 
few  minutes  witibont  anw  dUBiiiiliy. 


BAsxourn.  31 

Amongst  the  namerous  mineral  products  extracted  from  the 
soil  in  various  parts  of  the  neighbourhood^  the  most  con- 
spicuous are  slate^  copper^  lead^  and  gold ;  and^  as  reference 
has  already  been  made  to  the  last-named  precious  metal  in  a 
recent  number  of  this  periodical,  we  shall  now  add  a  few 
details  on  the  subject,  which  may,  perhaps,  be  interesting  to 
our  readers. 

In  his  paper  on  the  Gold  Mines  of  this  district,  our  con- 
tributor more  than  once  mentioned  the  name  of  Mr.  Beadwin, 
to  whose  enterprise  and  scientific  knowledge  this  country  is 
indebted  for  the  new  mine  of  wealth  which  is  being  laid  open 
in  these  our  home-diggings.* 

During  our  recent  visit,  we  were  so  fortunate  as  to  meet  that 
gentleman,  who  is  largely  interested  in  several  of  the  most 
important  mines  in  the  neighbourhood ;  and  one  of  these,  the 
GarthgiU  mine,  we  were  permitted,  through  his  kindness,  to 
inspect. 

Let  us  narrate  the  details  of  our  visit. 

Having  received  a  note  from  Mr.  Readwin,  stating  that  he 
would  be  at  the  GarthgiU  mine,  which  is  situated  about  half- 
way between  Barmouth  and  Dolgelly,  not  far  from  the  coach- 
road,  between  one  and  two  o^clock  in  the  afternoon,  we  started 
from  the  former  place  on  a  magnificent  July  morning,  at  about 
half-past  eleven ;  and,  after  a  smart  five-mile  walk,  arrived  at 
the  "  Haliway  House,"  a  little  roadside  inn,  at  a  place  called 
Pont  Ddu,  which  is  distant  about  one  mile  from  the  workingR 
of  the  Garthgill  mine. 

A  word  eii  jmssant  concerning  this  same  walk  of  five  miles. 
The  road  runs  along  the  northern  bank  of  the  river,  or,  more 
properly  speaking,  the  estuary  of  the  Mawddach,  deviating 
slightly,  here  and  there,  from  the  upward  course  of  the  stream ; 
and,  although  we  have  visited  many  a  beautiful  scene,  in  Britain 
as  well  as  abroad,  we  must  confess  that  we  have  never  met 
with  anything  to  surpass  this  one.  We  see  it  before  us  in 
imagination  as  we  write.  Fa<ring  us,  through  a  break  in  the 
trees,  are  the  towering  heights  of  Cader,  on  the  opposite  side 
of  the  river.  To  the  right  we  have  the  boundless  expanse  of 
ocean  peering  through  the  bold  headlands  at  the  mouth  of  the 
estuary.  To  the  left,  the  Mawddach,  vying  in  beauty  with  the 
choicest  portions  of  the  Rhine,  and  presenting  the  appeai'ance 
of  a  series  of  beautiful  lakes  through  the  windings  of  the 
stream  amongst  the  mountains ;  whilst  on  all  sides  are  ranges 
of  hills,  the  slopes  of  some  being  fertile  meadows,  others  bare, 
mgged,  and  precipitous,  and  others,  again,  concealed  from  the 

♦  **  The  Enfrliah  California,"  by  G.  P.  Bcvan.    No.  IV.  PoruL.\R  Science 
Review. 
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©ye  by  the  plantations  of  pine  and  fir,  reaching  fi-om  base  to 
summit. 

By  the  wayside  are  walls  and  hedges  glowing  with  all  the 
colours  of  the  rainbow.  Foxgloves  of  intense  purple,  wild 
roses  of  the  deepest  pink,  with  here  and  there  wild  geraniums, 
>vild  strawberries,  and  rasps;  and  as  to  the  ferns,  we  feel, 
when  we  stoop  to  pluck  a  frond,  to  be  used  for  driving  oflF  the 
troublesome  flies,  as  though  we  were  committing  a  desecration 
upon  nature,  in  thus  deforming  the  graceful  cluster  which 
shoots  its  arching  stems  on  every  side. 

But  we  must  quit  this  lovely  scene,  only,  however,  to  ap- 
proach another  almost  as  beautiful.  Having  partaken  of  luncheon 
at  the  "  Half-way  House,'^  a  meal  rendered  most  enjoyable  by 
the  healthful  exercise  of  a  rapid  walk  amongst  these  glorious 
scenes,  we  hastened  onwards,  and  soon  arrived  at  a  large  water- 
wheel,  a  mile  beyond  Pont  Ddu,  which  is  used  for  grinding  the 
copper  ore  extracted  from  a  neighbouring  mine.  Here  we 
diverged  from  the  main  road,  and,  under  the  guidance  of  a 
blacksmith,  who  has  a  smithy  hard  by,  and  who  was  unable  to 
speak  a  word  of  "  Sassenach  ^'  (Saxon,  or  English),  whilst  we 
are  equally  well  versed  in  "  Cymraeg  '^  (Cambrian,  or  Welsh), 
we  found  the  '^engine-house''  of  the  Garthgill  Mine.  And 
here  another  beautiful  scene  presented  itself  to  our  gaze. 

In  the  mining  districts,  the  '^  Black  Country"  of  Northum- 
berland, Lancashire,  and  Staffordshire,  nature  appears  to  don 
sackcloth  and  ashes ;  to  mouni,  as  it  were,  over  the  robberies 
hourly  perpetrated  in  her  domains.  But  here,  amongst  these 
lovely  hills,  she  welcomes  the  enterprising  miner,  and  tempts 
him  to  commence  his  opei'ations  by  laying  her  treasiures  at 
his  feet,  and  holding  out  to  him  every  inducement  that  her 
charms  can  afford. 

On  the  one  hand,  we  find  nought  but  smoke  and  arid  deso- 
lation ;  and,  if  some  unsuspecting  plant,  some  blade  of  grass 
or  tender  floweret,  should  venture  to  extrude  itself  above  the 
sui'face,  the  noxious  gases  of  the  furnace,  factory,  or  mine,  at 
once  deprive  it  of  its  tints,  and  cause  it  soon  to  droop  and  die 
for  very  shame.  Here,  on  the  other  hand,  the  elements  and 
nature  co-operate  with  man.  The  rushing  waterfall,  bubbling 
and  gurgling  amongst  the  rocks,  stops  in  its  headlong  course, 
and,  liownug  gently  througli  an  artificial  duct,  assists  to  turn 
the  wheel,  and  work  the  pestles  of  the  miner ;  whilst  the  clear 
stream  below  serves  at  once  to  slake  his  thirst,  to  lave  and 
cool  his  heated  brow,  and  cleanse  his  ore  from  dross  and  fi-om 
impurities. 

'Twas  such  a  scene  as  this  that  we  encountered  here. 

From  the  "  eugino-hoose ''  (to  be  presently  described),  wo 
continued  to  climp  ap  the  hill|  accompanied  now  by  the  over* 
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looker  of  the  mine,  and,  after  traversing  a  beaatiful  meadow  on 
the  mountain  slope,  where  they  were  busy  getting  in  the  hay, 
and  passing  more  than  one  working,  at  which  opei*ations  had 
just  been  commenced,  we  suddenly  found  ourselves  before  the 
chief  working  or  lode ;  not  a  very  imposing,  but  still  an  interest- 
ing, excavation. 

It  is  a  small  tunnel  driven  into  the  hill-side.  Its  height  is 
abont  eight  or  ten  feet,  and  its  width  barely  five ;  and  at  the 
entrance  we  found  several  heaps  of  the  auriferous  quartz. 

Entering  the  tunnel,  we  observed  that  the  superincumbent 
rock  and  earth  were  supported  by  props  and  joists  of  wood ; 
and,  after  penetrating  about  twenty  or  thirty  yards,  we  found 
ourselves  with  the  miners,  who  were  busily  engaged  with  pick- 
axe and  gunpowder,  procuring  the  gold-charged  mineral, 
which,  by  the  light  of  their  candles,  glistens  with  the  precious 
metal  it  contains. 

But  it  is  a  cold,  damp  burrow,  this  treasure-yielding  vault  I 
Through  the  grey  rock  the  wet  trickles  as  in  some  cave  of 
stalactite,  and  under-foot  we  find  a  pool  of  water. 

The  miners  had  just  finished  procuring  a  load  of  the  quartz, 
and  were  boring  for  a  fresh  blast.  After  watching  them  for  a 
time,  we  retraced  our  steps,  and  once  more  emerged  from  the 
damp  chill  cavern  into  the  genial  sunshine,  and  feasted  our 
eyes  upon  the  glorious  hills  and  valleys  of  the  Mawddach. 

Arrived  once  more  at  the  ^'  engine-house,"  a  little  wooden 
shed  containing  the  apparatus  used  for  grinding  the  quartz,  we 
met  the  enterprising  owner  of  the  mine,  who  described  to  us  the 
process  and  machinery  by  which  the  precious  metal  is  extracted 
from  the  crude  mineral.         * 

We  shall,  however,  refrain  from  employing  the  technical 
phraseology  used  by  our  instructor,  but  shall  seek  to  convey 
the  information  after  our  own  fashion. 

Just  let  the  reader  join  us  whilst  we  indulge  in  a  stretch  of 
the  imagination.  He  must  suppose  that  our  skilful  companion, 
the  proprietor  of  the  mine,  who  knows  so  well  how  to  conjure 
up  the  treasm'cs  from  the  bosom  of  these  hiUs,  is  also  able, 
through  some  potent  spell,  to  summon  the  presiding  Genius  of 
the  place  (one  of  those  Welsh  giants,  in  whom  the  country  people 
still  beUeve,  and  whose  foot«iteps  they  will  show  you,  thirty  feet 
apart*),  and  liaving  done  so,  places  before  him  a  pestle  and 
mortar,  of  proportions  suited  to  his  strength,  and  by  his  side  a 
heap  of  auriferous  quartz,  with  a  quantity  of  quicksilver,  bidding 

*  On  the  coach-road  between  Bed tl;jjelert  and  C/amarvon,  the  impress  of  one 
of  the  feet  of  a  giant  has  been  painted  on  the  top  of  a  rock  on  one  side  of  the 
road,  and  that  of  the  other  foot  on  the  opposite  side,  distant  about  thirty 
feet. 
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]iim  grind  tho  ore,  whilst  an  attendant  sprite  is  pouring  a  con- 
tinuous stream  of  water  on  tho  triturated  ma^s. 

Tliis  is  really  what  Mr.  Readwin  has  contrived  to  do. 

His  ^^  Genius"  is  the  lovely  waterfall  which  excited  our  ad- 
miration, and  which  is  formed  by  tho  stream  as  it  flows  past 
the  engine-house. 

Causing  a  portion  of  the  water  to  diverge,  he  lets  it  flow 
along  a  wooden  conduit  that  leads  it  to  a  Uttle  water-wheel, 
which  is  thus  set  in  motion.  This  wheel  tmns  a  horizontal 
shaft  or  axle  in  the  engine-shed,  and,  by  means  of  two  vertical 
cog-wheels  attached  to  the  shaft,  and  two  other  horizontal 
ones,  into  which  these  work,  two  smaller  vertical  shafts  are  set 
in  motion,  and  to  these  are  aflSxed  the  arms,  which  cause  the 
grinders  or  pestles  to  revolve  in  the  mortars  containing  the 
quartz.  This  is  effected  much  after  the  manner  in  which  a 
druggist^s  apprentice  pounds  drugs  with  a  large  pestle  and 
mortar.  Tho  arms  attached  to  the  vertical  shaft  are  of  iron, 
and  tho  reader  may  form  an  idea  of  their  shape  and  mode  of 
operation,  if  he  turns  the  palm  of  his  hands  downwards,  doub- 
ling his  thumb  and  two  last  fingers  underneath,  protrudes  his 
first  and  second  fingers,  and  sUghtly  separates  them,  lowering 
the  points.  These  two  fingers  will  then  represent  the  ^'  arms." 
]  jet  him  now  suppose  that  his  fingers  can  be  made  to  revolve 
horizontally,  and  that  they  carry  round  with  them  a  pestle, 
which  is  held  between  them,  but  allowed  to  roll  freely  against 
the  sides  of  a  mortar,  in  wliich  it  works,  and  he  will  thus 
imitate  the  grinding  or  pounding  process  here  employed.  (See 
Plate  IV.)  The  pestle  is  shaped  like  a  peg-top,  with  the  pointed 
end  do>vnwards,  and  weighs  aborft  2  cwt. ;  and  the  mortar  is 
a  vessel  of  cast  iron,  of  proportionate  size  and  strength ;  of  a 
suitable  form  internally,  and  externally  a  hemisphere.  The 
quartz  is  first  broken  as  fine  as  the  hammer  can  reduce  it.  It 
is  then  placed,  along  with  mercury,  in  the  mortar,  and  a  Httle 
stream  of  water  is  allowed  to  trickle  continually  through  a 
siphon  upon  the  triturated  mass.  The  gold  contained  in  the 
quartz  is  taken  up  by  the  mercury  as  the  trituration  proceeds, 
and  a  lump  of  amalgam  sinks  to  the  bottom  of  the  mortar,  and 
is  taken  out  through  an  opening  closed  by  a  i)lug.  It  is  heated 
in  an  iron  retort  over  a  furnace,  the  mercury  diiven  ofi^  and 
the  residue  is  pure  gold,  woi*th  about  £3  an  ounce. 

In  some  cases,  the  gold  is  visible  in  the  quartz,  and  Mr. 
Readwin  showed  us  a  piece  of  the  latter,  so  charged  with  it, 
that  he  valued  it  (the  crude  mineral)  at  £1,200  per  ton;  in 
others,  it  is  scarcely  to  be  detected  with  the  aid  of  a  pocket- 
lens,  being  disseminated  in  fine  granules  thi'oughout  tho 
matrix. 

There  are  other  processes  by  which  the  gold  is  extracted 
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firom  the  qnartz  on  these  hills^  but  this  one  appeared  to  ns  so 
simple  that  we  describe  it  in  preference  to  any  other  for  the 
benefit  of  our  readers^  who  must  permit  us  now  to  conclude 
our  visit  to  the  gold-mine,  and  will,  we  hope,  return  with  us, 
more  expeditiously  than  we  came,  to  the  centre  of  our  excur- 
sions— ^Barmouth.* 

Enough  has,  we  trust,  been  said  to  show  that  this  place  and 
its  vicinity  abound  in  features  of  interest  to  the  man  of  science, 
and  a  great  deal  more  might  be  added  to  the  same  effect ;  but, 
possibly,  there  may  be  amongst  our  readers  some  who  would 
feel  a  desire  to  visit  it,  as  we  did,  for  relaxation  and  I'est  from 
those  very  pursuits  which  may  be  hero  so  successfully  followed; 
and  to  such  we  will,  therefore,  address  a  few  words  in  con- 
clusion. 

This  quiet  little  fishing  town,  nay,  we  need  not  hesitate  to 
call  it  village,  for  it  contains  at  present  only  1,200  inlmbitants, 
certainly  offers  no  attractions  to  the  man  or  woman  of  fashion. 
There  is  no  promenade  except  the  beach  extending  for  miles 
round  Cardigan  Bay ;  no  Spa ;  no  morning  or  evening  dress. 

If  the  frecjuenter  of  the  parks  or  ball-rooms  of  the  city 
desire  to  meet  fashionably-attired  ladies,  we  advise  him  to  seek 
these  and  similar  attractions  at  Scarbro*,  Brighton,  or  some 
other  equally  fashionable  and  well-frequented  watering-place, 
but  not  to  emban^ass  and  disturb  the  tranquillity  of  the 
students,  artists,  and  overworked  men  of  business,  who  take 
refuge  here,  with  their  wives  and  children,  from  the  noise  and 
bustle  of  the  busy,  struggling  world;  and  who,  bringing  with 
them  their  oldest  garments,  wear  out  these  instead  of  tlie 
bodily   frame  which   they  cover;    and  take  away  with  thorn 

*  Tlie  Jicc^oiint  here  given  of  tlio  ^oM-o\tr,icting  process  is  nooe.N.<.'nily  im- 
jK'rfjct  and  superficial ;  but  such  of  our  re^ulers  a.s  desire  more  detailtnl 
iiif«»riJiatioii,  on  that  and  kindred  sulijects,  arc  referred  to  tlic  following; 
pvinti.'d  paixji's  : — 

"  On  the  Occurrence  of  Gold  in  Merionethshire,"  hyT.  A.  Ivcadwin,  F.O.S. 
Read  before  the  British  Association,  18G1.  Published  by  A.  Irebnd  Sc  Co., 
"  Examiner"  Office,  Manchester. 

"  Tlie  Oold  Discoveries  in  Merionethshire,  and  a  Mode  for  its  Economic 
Extraction,"  by  T.  A.  Readwin,  F.G.S.     Same  publishers. 

"List  of  Gold  Ores  from  Merionethshire,"  exhibited  at  the  International 
Exhibition,  1^62.  With  detailed  description,  by  T.  A.  Reiulwin.  Same  pul)- 
iishcrs. 

"  The  Geolo<^c:il  Structure  of  Merionethshire  and  Caernarvonshire,"  l.»y 
Professor  Ramsiiy,  r.R.S.,  &c.     lleynolds  &  C?o.,  London. 

The  Afancluder  Examiner  and  Timcs^  of  Tuesday,  July  29,  1.MG2. 

Mr.  Keadwin  informs  us  that  tvH)  such  machines  as  we  have  described  and 
sketched  are  in  constant  use  at  a  mine  near  the  "Garthj^ill"  (the  Cloci:^!), 
and  that  they  extract  u^lchj  140  ounces  of  gold  from  7  ci^i..  of  ciuartz. 

1)2 
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bronzed  faces,  fresh  roses  in  their  cheeks,  an  increase  of  cor- 
poreal substance,  hght  hearts,  and  renovated  spirits  to  enable 
them  to  enter  once  more  into  the  battle  of  life. 

If,  however,  there  be  any  one  who  can  admire  a  quaint  little 
seaport  town,  standing  on  the  sea-beach,  at  the  foot  and  on  the  in- 
cHne  of  a  precipitous  rock  whose  summit  may  be  1,000  feet  above 
the  sea-level ;  a  tov/n  consisting  of  neat  grey  stone  houses,  so 
built  upon  the  precipitous  cUtf  that  the  inhabitants  of  one  set 
of  houses  look  over  the  chimneys  of  another  row  beneath  ; — ^if 
ho  can  find  enjoyment  in  rambling  five  or  six  (or  as  many 
more)  miles  along  the  broad  sands  or  beautiful  coast  I'oad 
which  extends  in  either  direction  along  the  Bay  of  Cardigan  ; 
can  appreciate  a  sail,  row,  or  ramble  amongst  the  hills  and 
valleys,  and  wishes  to  realize  the  beauties  of  the  Rhine 
without  (juitting  his  native  land,  or,  lastly,  if  he  can 
rouse  himself  sufficiently  to  scale  the  sides  of  glorious 
Cader,  as  we  did  one  fine  summer  afternoon,  rambUng  by  the 
way  through  wooded  glens,  rich  in  trees  and  ferns  and  flower- 
ing shrubs,  and  by  the  side  of  rushing  waterfalls,  chmbing 
nigged  steeps,  sweeping  round  magnificent  hill-sides,  stopping 
to  ponder  over  the  vestiges  of  ancient  rule  in  Britain — man^s 
handiwork — or  to  admire  the  grand  operations  of  Nature  as 
exhibited  in  volcanic  action,  in  pumice  and  heaps  of  slag-liko 
stones  and  columnar  basalt  set  on  end  in  architectural  order, 
treading  elastic  heath  and  breathing  its  invigorating  atmo- 
sphere; if  he  can  find  delight  in  a  constantly-extending 
landscape,  hill  atler  hill,  lake  after  lake,  town  after  town 
opening  to  the  sight ;  clouds  spread  out  like  a  sea  beneath,  or 
sweeping  past  him  like  volumes  of  smoke  from  a  canncm's 
mouth,  or  floating  gentl}',  as  sno>v}''  fleeces,  overhead,  until  at 
length  ho  has  risen  so  high  above  the  earth  that  he  appears 
to  have  reached  some  now  celestial  region,  from  which  all 
beneath  looks  small  and  insignificant,  whilst  the  beholder  feels 
himself  raised  high  ab<:)vo  all  earthly  passions  and  sensations; — 
if,  we  say,  any  of  oiu'  itjaders  can  appreciate  such  delights  as 
these,  then  let  them  speculate  upon  and  anticipate  now,  visit 
and  enjoy  hereafter,  and  recollect,  as  wo  shall  do,  with  life-long 
remembrance,  a  vacation  trip  in  North  Wales,  a  sojourn  at  the 
little  town  of  Barmouth,  at  the  entrance  of  the  river  Mawd- 
dach,  in  Merionethshire,  and  mimy  a  pleasant  health-reviving 
ramble  through  its  valleys  and  across  its  mountain  ranges. 


r  THE  .vrPLICATIOS  OF  SCIENCE  TO  ELECTRO- 
PLATE MANUFACTUKES. 
PART  ir. 


r^HE  eiiocoss  of  an  important  entorpriso  has  frequently  de- 
pended upon  au  apparently  trivial  circuniHtaEce,  and  it  wua 
n  so  with  tbo  iniptirtanfc  process  of   silver   olectru-plnting 
I  titv  «*riy  perioil  of  its   develop ui cut.     In  tlie  year  lS;i8, 
I.  U.  R.  &  IJ.  Ellvinj^ton  wore  engaged,  commercially,  in 
militnry  and  dllior  metal   omamenta  witli    gulit  and 
',  by  immersing  tliem  in  viiriouB  solutions  of  lljoae  metiils, 
me  of  whioh  w«i«  composed  of  ferrocyanidu  of  putiwHium, 
1  also  etu-tionatu  uf  potoeli,  with  the  caides  of  gold  and  silver 
sotrod  in  them. 
f-By  this  prueesa  of  simplo  immersion,  although  the  action 
"M  olcctrieiil,  tho  articles  rcceivoil  only  au  oxtromely  thin  film 
r  costing  of  tlie  preeious  met^ds,  and  it  wue  highly  desirnble 
Wi  Ute  lliickneHH  »liould  be  const dui-rilily  increased,  uu  account 
VUia  greater  degree  of  durability  retjuii'od. 
lAboot  this   period,    I'rofeesor   Jacobi,    of    St.    Petersburg 
%«ol»p,  lyyti),  and  Mr.  Spcncor,  of  Livcrjraol  (May,  1839), 
iblbshctl  their  processes  of  electnjtype  for  copying  engraved 
ites  in  copper  by  aopiinite  con-cuts  of  electricity,  by  mcim.s 
r  wliidi  II  tinn  eo&tiTig  of  copper,  of  considerable  thicknesB, 
1  be  readily  obtained.     From  the  moment  that  this  metliod 
(  obtaiuing  thick  deposits  of  firm  copper  by  means  of  a  eeparate 
'c  current  was  made  known,  Mr.  John  Wright,  a  snrgeon  of 
igham,  and  Mr.  Alexander  Piu'kes,  a  modeller  and  expori- 
mtttlinb,  in  the  einpluy  of  Messrs.  Elkington,  were  constantly 
bgnifvvl  in  fxpmmont.'*,  to  obt-iun  thick  deposits  of  silver  tuid 
'tlby  dimikr  means.  A  great  vaiiety  of  liquids  were  tried  for  tho 
rpoEto,  but  all  tht^  solutions  of  gold  and  silver  opcmted  upon 
fKve  only  a  thin  deposit  of  firm  metal,  which,  as  it  increased 
I  tbickncti)),  became  loose  in  aggregation,  and  assumed  the 
innct^^r  of  a  diirk-colonred  or  tilack  metallic  powder,  com- 
AL*t«ly  RseVsM  for  the  purpose  roquiretl. 
At  this  piirticiilar  juncture,  Mr.  Wright  met  with  the  follow- 
lfp««aagein.Seheelo's  "Obemicaf  Essay"  (pages  tOD  and -W(i). 
" '   5[  nf  the  solubility  of  llm  oxides  and  ryanidos  of  gold. 
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silver,  and  copper,  it  says,  that  "  if  after  these  calces"  (*.  r., 
the  cyanides  or  ferrocyanides  of  gold  and  silver)  "  have  been 
precipitated,  a  sufficient  quantity  of  precipitating  h'quor  be 
added,  in  order  to  redissolvo  them,  the  solution  remains  clear 
in  the  open  air,  and  in  this  stato  the  aerial  acid "  (/.  ^.,  the 
carbonic  acid  of  the  atmosphere)  "  does  not  precipitate  the 
metallic  calx." 

This  liquid,  "  the  precipitating  liquor,"  is  obtained  by  burn- 
ing dried  blood  with  potash  in  an  iron  vessel,  cooling  the 
melted  product,  and  dissolving  out  its  soluble  portion  by 
water;  the  resulting  solution  contains  cyanide  and  ferro- 
cyanide  of  potassium,  the  latter  of  which  is  commonly  known 
as  ^^  yellow  prussiate  of  potash." 

Mr.  Wright  had  been  working  during  several  months,  ex- 
pressly to  obtain  a  thick  deposit  of  silver,  with  the  aid  of  a 
separate  electric  current,  before  ho  met  wth  the  above  passage. 
Ho  then  took  a  solution  composed  of  chloride  of  silver,  dis- 
solved ill  an  aqueous  solution  of  ferrocyanido  of  potjissium,  and 
succeeded  in  obtaining  what  had  never  been  obtained  before, — 
a  ihirk  deposit  or  coating  of  firm  silver  by  electi'olytic  action. 

The  first  ai-ticlo  that  received  the  successful  coating  was  a 
small  vase,  which  was  coated  at  Mr.  Wright's  residence,  and 
the  next  was  a  figure  of  a  small  kid.  The  mode  of  proceed- 
ing adopted  by  him  in  these  cases,  was  to  place  the  article  in 
the  silver  solution  contained  in  a  porous  vessel  (a  common 
garden-pot),  immerse  the  porous  cell  in  an  outer  vessel  con- 
taining dilute  sulphuric  acid,  place  a  cyUnder  of  sheet-zinc 
around  the  porous  vessel  in  the  dilute  acid,  and  connect  it  by 
means  of  a  copper  wire  with  the  ai*ticle  to  bo  coated;  tho 
electrical  action  then  commenced,  and  the  aiticle  gradually 
acquired  a  thick  coating  of  silver :  this  method  is  commonly 
known  as  the  ^^  single  cell "  process.*  It  was  about  a  month 
after  this  when  a  solution  of  actual  cyanide  of  silver  and 
potassium,  the  substance  now  universally  used  for  electro- 
plating, was  first  employed  by  Mr.  Wright  for  the  purpose, 
although  cyanides,  in  several  forms,  had  been  used  both  for 
coppering  and  silvering  by  simple  immersion,  >vithout  the  aid 
of  a  battery  or  zinc,  about  sixteen  months  previously. 

Tlie  above-mentioned  successful  results  were  immediately 
submitted  to  Messrs.  Elkington,  who  made  armngemeuts  ^vitll 
Mr.  Wright  for  the  security  of  the  discovery  and  invention, 
and  patented  it  on  March  25th,  1840;  this  patent  was  the 
basis  of  all  successful  electro-silver-plating  and  gilding.  A 
handsome  remuneration  was  made  to  Mr.  Wright  by  this  firm 
for  his  invention,  and  an  annuity  paid  to  his  ^^^dow  (aftcnvards 

*  Sec  Plate  V.  fig.  1,  and  explanation  at  end  of  article. 
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the  wife  of  Mr.  Cammell^  of  Sheffield)^  after  his  death.  A 
separate  battery,  to  generate  the  electric  current,  was  not  em- 
ployed until  January,  1841,  nearly  a  year  after  the  date  of  the 
patent;  and,  in  the  early  stages  of  the  process,  the  silver 
solution  was  employed  hot;  now  it  is  always  used  cold.  Nickel 
silver  was  always  the  substance  employed  as  a  base  for  receiv- 
ing the  deposit  from  the  earliest  period  of  electro-silver-plating, 
or  at  least  soon  after  the  date  of  Mr.  Wright's  patent.  The 
edges  of  articles  are  made  of  the  best  quality  of  nickel  silver, 
which  is  very  white  and  very  hard,  suitable  for  resisting  friction, 
whilst  the  body  part,  or  mass  of  the  article,  is  made  of  a  com- 
moner quality,  not  only  because  it  is  less  expensive,  but  also 
because  it  is  worked  more  easily. 

Electro-deposition  of  the  precious  metals  was  fheordicaUy 
accomplished  long  before  cyanide  of  potassium  was  known ;  as 
early  as  the  year  1805,  BrugnateUi  "gilt,  in  a  complete  mamier, 
two  large  silver  medals,  by  bringing  them  into  communication, 
by  means  of  a  steel  wire,  with  the  negative  pole  of  a  volt-aic 
pile,  and  keeping  them,  one  after  tlio  other,  immersed  in 
ammoniuret  of  gold,  newly  made  and  well  saturated."  We 
should  therefore  not  condemn  theoretical  science,  because  we 
are  not  able,  even  with  fair  and  perseveiing  trial,  to  apply  it  to 
any  useful  purpose,  but  tun  it  i^aiicnthj  until  circimistances 
ripen  for  its  application.  Many  discoveries  and  inventions 
which  are  inapplicable  in  one  state  of  knowledge,  become 
applicable  by  the  progress  of  science  and  art;  the  idea  of 
electro-gilding,  first  attempted  in  1805,  by  means  of  a  solution 
of  ammoniuret  of  gold,  had  to  await  the  discovery  of  cyanide  of 
potassium,  in  1815,  before  it  could  be  practically  applied;  and 
the  idea  of  an  electric  telegraph,  first  attempted  by  tlio  aid  of 
frictional  electricity,  had  to  abide  the  development  of  the 
voltaic  battery,  and  the  discovery  of  electro-magnetism,  before 
it  could  be  successsfiilly  carried  out. 

A  great  nmnber  of  experiments  had  to  be  made,  and  many 
serious  difficulties  to  be  surmounted,  before  practical  and  re- 
mimerative  electro-plating  was  an  accomplished  fact.  One  of 
the  chief  difficulties  consisted  in  making  the  silver  adhere  firmly 
to  all  parts  of  the  underl}Tng  metal;  this  want  of  adhesion 
arose  partly  from  the  emplopuent  of  too  many  cells  in  the  bat- 
tery, and  partly  from  the  use  of  too  strong  mercurial  solution 
in  preparing  the  surface,  and  was  eventually  overcome  by  less- 
ening the  number  of  cells,  and  dipping  the  previously  cleaned 
articles  in  a  very  v-cak  solution  of  mercury  immediately  before 
placing  them  in  the  plating  liquid.  If  the  deposit  of  silver  is 
not  firmly  attached  to  the  whole  of  the  surface  of  the  article,  it 
is  apt  to  rise  in  blisters  and  peel  off  when  the  articles  are  sub- 
jected to  the  after-process  of  burnishing.     This  non-adhesion 
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of  the  silver  was  particularly  apt  to  occur  with  articles  made  of 
Britannia  metal,  and  with  this  particular  alloy  it  was  not  over- 
come for  several  years;  it  was  then  effected  by  first  coating  the 
articles  with  copper,  by  electro  process,  in  a  solution  composed 
of  sesquicyanide  of  copper  dissolved  in  an  aqueous  solution  of 
cyanide  of  potassium,  a  liquid  invented  by  Mr.  Wright  for  the 
purpose  of  coppering  articles  of  iron  previous  to  silvering  them, 
and  patented  in  September,  1841.  The  method  now  in  use  for 
coating  Britannia  metal  is  different ;  it  consists  in  first  forming  a 
thin  deposit  of  silver  upon  the  article,  by  i^  powerful  battery,  in 
a  solution  containing  but  httle  cyanide  of  silver  and  much 
cyanide  of  potassium,  thus  transferring  the  article  to  the  ordinary 
silver-plating  liquid,  and  completing  the  deposit  therein  in  the 
ordinary  manner:  this  process  was  first  employed  by  Mr. 
Thomas  Feam,  from  whom  it  was  purchased  by  Messrs.  Elking- 
ton  for  a  considerable  sum  of  money. 

Another  difiiculty  arose  in  a  tendency  of  the  deposited  silver 
to  assume  a  granular  or  semi-crystalline  state  upon  the  surface 
of  the  articles,  especially  at  their  edges,  during  the  process  of 
deposition  ;  this  was  overcome  by  employing  proper  proportions 
of  the  ingredients  in  the  plating  solution,  and  carefully  adapt- 
ing the  power  of  the  battery  to  the  size  of  the  articles.  In 
addition  to  these  diflBculties  another  was  experienced;  the 
articles  afler  being  plated  and  finished,  in  a  few  months  became 
much  discoloured :  this  was  a  consequence  of  too  rapid  deposi- 
tion. And  a  still  more  serious  difficulty,  which  required  several 
years  to  surmont,  arose  from  the  opposition  of  the  manufac- 
turers of  plated  wares  of  Sheffield  to  the  new  method  of  plating ; 
they  objected  to  take  licenses  for  the  new  proc<3ss;  but  now  the 
electric  method  is  the  only  one  they  employ.  A  dispute  also 
arose  between  Messrs.  Elkington,  of  Birmingham,  and  liuolz, 
of  Paris,  the  latter  having  obtained  a  knowledge  of  the  process 
and  taken  out  a  patent  for  France  a  short  time  before  Messrs. 
Elkington,  and  a  trial  at  law  resulted,  in  which  it  was  esta- 
blished that  Messrs.  Elkington  were  the  original  patentees  of 
the  cyanide  of  potassium  solution,  and  it  was  finally  settled  by 
a  compromise  between  Messrs.  Ruolz  and  the  patentees  for  the 
use  of  the  process.  In  consequence  of  these  and  other  diffi- 
culties, it  was  at  least  seven  years  before  it  became  both  prac- 
tical and  remunerative. 

In  electro-plating  the  deposited  metal  spreads  as  readily 
over  the  most  elaborately  engraved  or  figured  surfaces  as 
over  the  plainest  forms,  and  in  consequence  of  this  property 
the  new  process  caused  a  new  and  great  extension  of  trade 
in  plated  articles  to  spring  up,  because  articles  of  compli- 
cated forms,  or  with  elaborate  designs  upon  them,  could  not  be 
made  by  the  old  method  without  very  gi'eat  expense.     By  the 
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new  method  they  were  first  cast  of  the  requisite  shape  in  Ger- 
man silver^  and  then  coated  with  the  precious  metals^  whereas 
by  the  old  plan  they  required  to  be  made  from  flat  sheets  of 
copper  previously  plated  with  silver  by  fusion;  the  different 
parts  of  a  complex  figure  were  first  stamped  into  the  requisite 
forms  separately^  ahd  then  the  various  pieces  soldered  together 
to  make  the  entire  figure ;  and  thus  a  figure  which  could  bo 
made  entire  in  a  single  piece  by  the  new  mode^  required  to  be 
formed  of  several  or  many  pieces  by  the  old  one,  and  after  a 
moderate  amount  of  wear  the  lines  whore  the  parts  were  soldered 
together  became  visible,  and  greatly  disfigured  the  object,  and 
those  lines  could  not  again  bo  covered  with  silver.  By  the  old 
plan,  every  portion  of  a  figure  which  was  "  imderait,''  Lr.  in 
which  the  extomal  parts  overhung  the  internal  ones,  as  the 
mouth  or  ear  of  an  animal,  for  example,  required  to  bo  made  of 
several  pieces,  whilst  by  the  new  method  such  parts  could  be 
made  entirely  in  one  piece  with  the  whole  figure,  and  be  coated 
with  the  precious  metals  all  over,  without  any  seam  or  joining. 
A  great  scope  for  the  extension  of  beauty  and  taste  in  designs 
of  metallic  figures  and  vessels  thus  commenced,  which  lias  gra- 
dually extended  itself  to  electro-plated  articles  of  very  moderato 
price,  such  as  tea-pots,  coffee-pots,  cream-jugs,  sugar-basins,  &c., 
tho  base  of  which  consists  of  Britannia  metal ;  and  the  electro 
process  has  thus  enabled  persons  of  limited  incomes  to  enjoy 
the  use  of  articles  of  elegant  design  previously  inaccessible  even 
to  the  wealthy. 

ITie  next  event  of  importance  in  the  history  of  electro-plating 
consisted  in  the  application  of  magneto-electricity  instead  of 
electricity  from  a  voltaic-battery  to  depositing  purposes.  In 
August,  18-1:2,  J.  S.  Woolrich  took  out  a  patent  for  the  use  of 
a  magneto-electric  machine  instead  of  a  voltaic  battery  for 
electro-plating,  "iliis  machine,  which  is  in  use  at  Mr.  Fearn's 
electro-gilding  works,  Birmingham,  and  various  other  places, 
consists  of  a  revolving  wheel  containing  at  its  outer  edge  a 
number  of  short  bars  of  soft  ii*on,  upon  which  are  wound  coils  of 
insulated  copper  wires,  giving  to  the  bars  the  appearance  of  a 
series  of  reels ;  the  wheel  is  suri'ounded  by  a  set  of  powerful 
steel  magnets,  wliich  arc  immovable,  and  fixed  in  a  case,  and 
have  their  ends,  or  poles,  all  pointing  towards  the  wheel,  so  that 
as  the  wheel  revolves,  each  of  the  reels  of  wire  with  its  iron 
core,  passes  in  succession  between  and  vciy  close  to  the  poles 
of  each  magnet.  As  each  of  these  coils  approaches  a  magnet,  a 
current  of  electricity  is  developed  in  one  direction,  and  as  it 
leaves  the  magnet  a  aiirent  is  produced  in  the  opposite  direc- 
tion, and  similarly  with  tho  whole  of  the  coils.  All  the  cor- 
responding ends  of  the  coils  are  connected  with  the  axle 
of  the   wheel,  from  which  the  ])ositive  electricity  of  all  the 


42  FOFULAB  SCIENCE   BEVIEW. 

spirals  is  collected  by  a  metal  spring  which  presses  upon  the 
Bjde  and  conveys  the  current  onwards  to  the  depositing  solu- 
tion ;  and  all  the  opposite  ends  of  wire  are  connected  with  an 
apparatus  on  the  axle  called  a  communicator  or  breaks  and  this 
apparatus  collects  all  the  negative  electricity  of  those  ends  and 
transmits  it  to  another  spring  which  conveys  it  to  the  plating  vat. 
And  thus^  by  quick  rotation  of  the  wheel,  a  rapid  succession  of 
electric  impulses  are  generated,  which  are  employed  for  plating 
purposes  in  the  same  manner  as  the  ordinary  voltaic  current. 
The  above  machine  is  a  very  convenient  source  of  electricity 
where  a  cheap  motive  power  is  at  command,  and  where  the 
quantity  of  electricity  required  is  not  very  great. 

The  surface  of  silver  deposited  from  the  ordinary  cyanide  of 
silver  and  potassium  plating  solution  has  a  frosted  or  snow- 
whito  appearance,  which  in  many  cases  has  to  be  burnished  and 
made  bright  by  mechanical  meaos.  This,  with  articles  of  highly 
figured  design,  and  also  with  the  interior  of  certain  articles 
that  required  to  bo  made  bright,  was  a  great  disadvantage,  as  the 
process  of  burnishing  is  tedious,  and  with  the  interiors  of  vessels 
also  very  awkward  to  perform.  As  with  the  difficulty  in  the 
early  period  of  the  electro-process  in  obtaining  thick  deposits 
of  firm  silver,  a  Uttle  circumst€inco  was  the  cause  of  that  diffi- 
culty being  overcome,  so  was  it  with  this  obstacle,  and  it 
happened  as  follows: — ^In  the  process  of  copying  figures  for 
electi-o-typing  by  a  mixture  of  wax  and  resin,  the  surface  of  the 
wax  is  covered  with  a  film  of  phosphorus  by  means  of  a  solution 
of  phosphorus  in  bisulphide  of  carbon.  It  was  observed  by  Mr. 
Millward,  at  Messrs.  Elkington^s  estabUshment,  that  when 
those  prepared  wax  moulds  were  put  into  the  cyanide  of  silver- 
plating  solution  for  the  purpose  of  receiving  a  coating  of  silver, 
other  articles,  such  as  spoons,  forks,  &c.,  which  were  being 
plated  in  the  same  vat,  and  especially  those  nearest  to  the  wax- 
moulds,  acquired  a  coating,  more  or  less  perfect,  of  bright  silver, 
which  occurred  sometimes  in  patches,  and  sometimes  extended  all 
over  the  articles,  instead  of  the  ordinary  snow-white  deposit.  This 
circumstance  attracted  attention,  and  induced  Mr.  Millward  to 
try  the  effect  of  adding  bisulphide  of  carbon  alone  to  the  plating 
hquid.  Considerable  success  soon  resulted ;  but  at  this  juncture 
the  secret  escaped,  and  in  consequence  thereof  a  patent  was 
taken  out,  March,  1847,  by  Mr.  Millward  and  a  person  of  the 
name  of  Lyons,  who  had  acquired  a  knowledge  of  the  secret, 
for  producing  bright  deposited  silver  by  means  of  bisulphide  of 
carbon.  This  process  has  been  constantly  employed  ever  since, 
and  is  now  in  extensive  use,  and  with  its  aid  the  silver  is  ren- 
dered very  bright  and  the  amount  of  burnishing  required  very 
considerably  reduced,  but  it  has  the  disadvantage  of  making  the 
deposited  silver  much  harder.   Bright  copper  had  been  obsen^ed 
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about  two  years  before  bright  silver^  and  occurred  whenever  a 
large  number  of  phosphorized  wax  moulds  were  put  into  a  solution 
of  sulphate  of  copper  to  receive  an  electro-deposit  of  copper. 
Other  substances  possess  the  quality  of  imparting  brightness  to 
deposited  silver^  but  none  in  so  satisfactory  or  eminent  a  degree 
as  bisulphide  of  carbon :  among  these  may  be  mentioned  bicar- 
bonates  of  the  alkalies^  and  many  organic  compounds^  and  it  is 
probable  that  the  brightness  depends  upon  a  gaseous  body  being 
dissolved  in  the  plating  Uquid. 

No  important  improvement  in  the  electro-deposition  of  silver 
has  since  been  made ;  and  the  process  at  present  in  use  may 
be  briefly  described  as  follows : — ^A  certain  quantity  of  pure  or 
virgin  silver  in  a  granulated  state  is  taken,  allowing  about  ono 
ounce  for  each  gallon  of  plating-solution  required  (the  actual 
proportions,  however,  in  use  by  manu&cturers  vary  from  a 
quarter  of  an  ounce  to  two  or  three  ounces  of  silver  per  gallon), 
a  warm  mixture  of  four  parts  of  pure  and  strong  nitric  acid 
and  one  part  of  water,  contained  in  a  capacious  vessel  of  glass 
or  stoneware,  is  placed  in  a  warm  situation,  where  the  air-fumes 
may  readily  escape  without  injuring  persons  or  furniture ;  and 
small  quantities  of  the  silver  are  added,  from  time  to  tinio,  as 
fiist  as  it  dissolves,  care  being  taken  not  to  add  it  in  too  largo 
quantities  at  a  time — otherwise  waste  will  ensue — until  nearly 
all  the  silver  is  dissolved.  It  is  advisable  to  employ  a  deficiency 
of  the  acid  mixture  in  the  first  place,  and  to  add  more  of  it 
towards  the  end  of  the  process,  taking  care  not  to  add  more 
than  will  dissolve  all  the  silver,  but  rather  to  leave  a  little  silver 
undissolved,  even  with  the  liquid  quite  hot^  by  this  means,  the 
presence  of  much  free  acid  is  avoided,  and  an  after-loss  of 
cyanide  of  potassium  and  escape  of  poisonous  fumes  of  prussic 
acid  prevented.  Each  ounce  of  silver  requires  nearly  one  and 
three-quarter  ounces  of  strong  nitric  acid  to  dissolve  it. 

The  solution  of  nitrate  of  silver  obtained  is  now  considerably 
diluted  with  diHtilled  water  in  a  capacious  vessel  of  stoneware, 
and  there  is  added  to  it,  in  portions  at  a  time,  with  stirring,  a 
solution  of  cyanide  of  potassium  of  moderate  strength  as  long 
as  a  white  precipitate  or  cloud,  which  is  cyanide  of  silver,  is 
produced;  this  precipitate  is  allowed  to  subside  between  each 
addition,  and  it  is  very  particular  that  as  the  precipitate  pro- 
duced becomes  less  copious  the  cyanide  of  potassium  solution 
should  be  added  more  sparingly  and  at  longer  intei-vals  of  time, 
and  that  on  no  account  should  that  liquid  be  added  after  it 
fails  to  produce  a  precipitate.  This  point  requires  some  care  and 
experience,  but  may  be  known  by  the  cyanide  of  potassium 
solution  producing  a  transparent  but  slightly  brown  appearance 
where  it  passes  into  the  white  and  cloudy  liquid :  this  trans- 
parency is  caused  by  its  dissolving  the  suspended  fine  particles 
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of  cyanide  of  silver ;  if  by  accident  too  much  cyanide  of  potas- 
sium has  been  added,  a  cautious  addition  of  dilute  nitrate  of 
silver  solution  (for  which  purpose  a  Uttle  should  be  reserved) 
in  a  similar  manner,  will  bring  it  back  to  the  neutral  or  proper 
point :  the  whole  is  then  well  stiiTod  and  allowed  to  subside 
until  the  supernatant  liquid  is  quite  clear.  Each  ounce  of 
silver  dissolved  rcciuires  nearly  half  an  ounce  of  cyanide  of 
potassium  of  ordinary  quahty  to  precipitate  it. 

The  supernatant  liquid  is  then  filtered  through  a  calico  bag, 
the  sediment  put  into  the  bag,  and  the  bag  filled  five  or  six 
times  successively  with  spring  water.  A  small  quantity  of 
hydrochloric  acid  is  added  to  the  filtered  liquid  to  precipitflt<3 
any  dissolved  silver  (of  which  there  is  always  more  or  loss),  in 
the  form  of  chloride  of  silver :  this  is  allowed  to  subside,  the 
clear  liquid  is  thrown  away,  and  the  sediment  retained  on 
account  of  its  silver. 

Now,  the  wet  contents  of  the  filter  are  transfen'cd  to  a  capa- 
cious vessel,  and  to  it  is  added,  -with  constant  stirring,  a  strong 
solution  of  cyanide  of  potassium  until  it  is  all  dissolved,  a 
memoi'andum  of  how  much  cyanide  of  potassium  is  used  being 
made,  because  the  amount  varies  greatly  in  diflbrent  cases  and 
is  dependent  upon  the  quality  of  that  substance.  If  the  cyanide 
of  potassium  is  of  ordinary  quality,  each  ounce  of  silver  cm- 
ployed  will  require  about  two  or  two  and  a  half  ounces  of 
cyanide  of  potassium  to  re-dissolve  it ;  whatever  the  quantity 
required  to  re-dissolve  the  cyanide  of  silver  may  be,  an  equal 
additional  amount  should  now  be  added  to  the  mixture  to  con- 
stitute free  cyanide,  and  suilicient  water  then  added  to  dilut-o 
the  solution  to  the  proportion  of  one  oimce  of  silver  per  gallon, 
or  any  (jtlier  strength  that  may  be  desired :  the  solution  now 
only  requires  to  be  filtered  and  it  is  rea<ly  for  use.* 

In  coating  ai-ticles  with  silver  by  means  of  this  liquid  a 
voltaic  battery  is  employed  :  the  battery  varies  in^ts  arrange- 
ment in  different  establishments  and  in  different  cases,  but 
always  contains  dilute  sulphuric  acid  and  plates  or  bars  of  zinc. 
The  Imttery  most  commonly  used  consists  of  a  sheet  of  copper 
and  a  plate  of  anialgamat<?d  zinc  immersed  in  a  mixture  of  oil 
of  vitriol  and  water  contained  in  a  large  stoneware  jar ;  the 
zinc  plate  is  connected  by  a  copper  wire  with  the  aHicles  to  be 
coated,  and  the  sheet  of  copper  is  connected  by  another  copper 
wire  Tvdth  a  sheet  of  pure  silver,  which  is  hung  in  the  plating- 
solution  near  the  articles.  In  this  an-angement  the  electricity 
is  generated  by  the  action  of  the  acid  and  water  upon  the 
surface  of  the  zinc,  and  ])asses   from  the  zinc  through  that 

•  Thia  process  is  ilhwtwtod  in  Plat<?  V.  fig,  2.    »Sce  also  explanation  at 
■ion  of  article. 
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liquid  to  the  sheet  of  copper,  then  along  the  gopper  wire  to  the 
sheet  of  silver,  then  through  the  plating-hquid  to  the  articles  to 
be  coated,  and  back  to  the  zinc  plate  by  the  other  copper 
wire. 

The  electricity  in  passing  from  the  surface  of  the  sheet  of 
silver  into  the  plating-liquid  causes  the  cyanide  of  potassium 
t<3  act  upon  that  metel  and  dissolve  it,  and  at  the  same  time 
the  electricity  passing  into  the  smfaco  of  the  articles  decom- 
poses the  solution  in  contact  with  them  and  causes  it  to  yield 
up  its  silver  to  those  surfaces;  and  these  two  simultaneous 
actions  are  perfectly  equal  in  amount,  i.  ^.,  for  every  ounce  of 
silver  dissolved  on  one  side  an  ounce  of  silver  is  deposited  on 
the  other,  and  thus  the  amount  of  silver  in  solution  remains 
unaltered  for  an  indefinitely  long  period.  The  only  alteration 
that  takes  place  in  the  Uquid  is  that  it  becomes  unequal  in  compo- 
sition in  different  parts — that  portion  of  it  about  the  dissolving- 
plate  becomes  richer  in  silver  and  spcciticuUy  hea\'ier,  and  there- 
fore sinks  to  the  bottom  of  the  vat,  wMst  that  about  the  articles 
becomes  poorer  in  silver,  specifically  hghter,  and  rises  to  the 
surface;  and  this  inequality  renders  it  necessary  to  stir  the 
liquid  occasionally,  otherwise  the  quaUty  of  the  metal  deposited 
upon  the  articles  would  be  diflerent  at  the  upper  ends  to  what 
it  is  at  their  lower  ones. 

Jn  most  electro-plating  establishments  two  or  three  such 
b:itrer}'-cells  as  those  described  are  used  for  depositing  silver, 
and  in  the  early  period  of  plating  a  much  larger  number  was 
used.  WTien  several  cells  nro  employed,  the  zinc  plate  of  the 
fii-st  one  is  connected  by  a  wire  with  the  copper  of  the  next,  and 
so  on  throughout  the  series,  leaving  the  extreme  copper  at  one 
ond  and  the  extreme  zinc  of  the  other  to  be  connected  with  the 
vat  in  the  manner  described  :  by  this  means  there  is  a  course 
o]>ened  throughout  for  the  electricity  to  circulate,  and  each 
additional  cell  or  pair  of  plates  imparts  an  additional  impulse 
to  the  electric  current.* 

Several  other  kinds  of  voltaic  batteries  besides  the  one 
described  are  also  extensively  used  in  electro-deposition  ;  there 
is  Smee^s  battery,  which  contains  a  sheet  of  platinized  silver 
inst-ead  of  the  sheet  of  copper;  Grove's,  which  consists  of 
amalgamated  zinc  in  dilute  sulphuric  acid  and  a  sheet  of 
platinum  in  strong  nitric  acid,  the  two  liquids  being  kept 
from  mixing  freely,  but  allow^ed  to  touch  each  other  by  means 
of  a  separating  diaphragm  or  cell  of  unglazed  (/.  <>.  porous) 
earthenware;  and  Bunsen's  battery,  w^hich  is  similar  to  Grove\s ; 
graphite  (obtained  from  gas  retorts)  being,  however,  employed 
instead  of  the  sheet  of  platinum.     Darnell's  battery,  which  con- 

*  Plate  V.  lig.  3.    Ziuc  and  silver  are  here  iijjcd. 
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sists  of  amalgamated  zinc  in  dilute  sulphuric  acid^  and  copper  in 
a  solution  of  sulpKate  of  copper,  the  two  liquids  being  separated 
by  a  porous  partition,  is  not  much  used  for  electro-plating;  and 
the  proferonce  of  one  battery  over  another  for  electro-deposition 
depends  partly  upon  the  bias  of  the  plater  in  favour  of  that 
particular  battery,  but  chiefly  upon  the  special  purpose  for 
which  the  battery  is  intended ;  in  cases  where  great  resistance 
is  offered  to  the  passage  of  the  electric  current,  as  in  solutions 
for  coating  articles  of  iron,  &c.,  with  brass,  the  more  power- 
ful batteries  of  Grove  and  Bunsen  are  used.  Whichever  of 
these  batteries  is  employed,  and  whatever  may  be  the  metal 
intended  to  be  deposited,  the  article  to  receive  the  coating  is 
always  connected  with  the  zinc  plate  of  the  battery,  and  the 
metal  to  be  dissolved  is  connected  with  the  copper,  silver, 
carbon,  or  platinum,  as  the  case  may  be. 

All  metallic  articles  that  are  to  be  coated  with  silver  or  other 
metals  by  electro-process  require  to  be  perfectly  cleaned  and  pre- 
pared before  being  placed  in  the  plating-liquid,  otherwise  the 
metal  deposited  upon  them  will  not  adhere  properly.  To  clean 
them  they  are  at  first  immersed  in  a  boiling  solution  of  caustic 
potash  to  remove  greasy  and  tarry  matters ;  then,  if  they  arc 
formed  of  German  silver,  brass,  or  copper,  they  are  washed  in 
water,  dipped  momentarily  into  aquafortis,  again  washed  in 
water,  then  dipped  into  a  very  dilute  solution  either  of  nitrate 
of  mercury  or  of  cyanide  of  mercury  and  potassium,  and  im- 
mersed in  the  silver-plating  vat.  In  cases  where  it  is  desired 
to  know  the  quantity  of  silver  deposited  upon  them,  they  ai'c 
weighed  after  cleansing,  and  also  at  intervals  during  the  process 
of  deposition.  Articles  formed  of  Britannia  metal,  lead,  tin, 
and  similar  metals  or  alloys,  are  not  dipped  into  aquafortis,  but 
immersed  in  a  weak  silver  solution  immediately  from  the 
caustic  potash  liquid,  to  receive  a  thin  preparatory  electro-coating, 
and  then  transferred  to  the  ordinary  silver  vat.  The  thickness  of 
silver  deposited  upon  articles  is  frequently  very  minute,  as  may 
be  judged  from  the  fact  that  full-sized  iron  snuffers  are  some- 
times wholly  coated  with  silver  for  two-pence  each  pair,  and 
other  common  articles  at  proportionate  prices. 

After  receiving  the  coating  of  silver,  much  remains  to  be 
done  to  the  articles  before  they  assume  a  saleable  condition,  they 
have  to  be  '^scratched*'  by  a  bundle  of  revolving  fine  brass  wires  to 
remove  asperities ;  burnished  to  make  them  bright ;  in  some 
cases,  they  have  to  be  '^  oxidized  ^Mn  particular  parts.  Tlys 
consists  in  wetting  those  parts  with  a  solution  of  bichloride  of 
platinum,  which  blackens  those  portions;  and,  in  other  cases, 
different  pai-ts,  as,  for  instance,  the  interior  of  cream-jugs, 
sugar-basins,  &c.,  have  to  be  electro-gilded.  And  in  cases 
where  portions  of  the  exterior  have  to  be  gilded,  the  remaining 
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snr&oe  is  coated  with  copal-varmsh^  to  prevent  the  gilding  from 
taking  place  on  those  parts.  And^  finally^  the  articles  arc 
washed  in  clean  wator^  and  at  once  immersed  in  hot^  dry  saw- 
dust^ which  absorbs  the  moisture  and  diios  them  quickly^  before 
they  have  time  to  tarnish.  The  processes  of  preparing  and 
finiftliing  articles  aro^  in  nearly  all  cases^  much  more  troublesome 
than  that  of  plating  itself. 

These  various  points  of  information  are  only  the  outlines  of 
the  process  of  electro-platings  and  for  the  details  the  reader  is 
referred  to  the  various  pubhshed  works  on  the  subject. 

The  scientific  perfection  of  electro-deposition  consists  in  its 
definite  mathematical  character.  Under  carefully  prepared 
conditions^  all  the  chemical  actions  that  occur  in  the  battery 
and  plating-vat  stand  in  certain  precise  mathematical  relations 
to  each  other ;  for  every  32  ^  parts  of  zinc  dissolved  in  eacli 
cell  of  the  battery,  there  are  108  parts  of  silver  dissolved  and 
108  parts  deposited  in  the  vat;  or  if  it  be  a  copper  solution^ 
31 J  parts  of  copper,  or  an  antimony  solution,  40  parts  of 
antimony ;  for  every  32  ^  parts  of  zinc  dissolved  in  the  battciy, 
there  are  9  parts  of  water  decomposed,  and  if  it  be  a  Smee's,  or 
a  common  zinc  and  copper  cell,  there  is  1  part  of  hydrogen  set 
free  at  the  negative  silver  or  copper  plate ;  and  similarly  with  all 
the  chemical  actions  taking  place  in  the  various  battery-cells  and 
depositing  liquids.  Each  action  in  a  given  circuit  stands  in  a 
certain  mathematical  relation  to  each  and  all  the  others,  and 
this  is  known  as  the  law  of  "  definite  electro-chemical  action." 

The  artistic  advantage  of  eloctro-depoaition  consists  in  the 
great  faciUties  it  affords  for  tlio  exorcise  of  taste  and  design,  and 
for  more  accurately  imitating  the  forms  of  nature,  as  in  rocks, 
animals,  fruits,  trees,  &c.  And  its  domestic  utility  and  house- 
hold economy  consist  in  the  gi'cater  degree  of  cleanliness  antl 
beauty  obtained  at  so  moderate  a  cost. 

As  long  as  arts  and  manufactures  are  left  to  be  directed  and 
improved  by  simple  experience,  their  progress  is  extremely 
slow;  but  directly  scientific  knowledge  is  successfully  applied  to 
them,  they  advance  with  astonishing  speed.  For  years  the 
manufacture  of  plated  metal  wares  existed  without  making  any 
material  progress;  but,  on  the  application  of  science,  its  progress 
became  surprising,  and  called  the  attention  of  all  persons  to 
the  new  process. 

Thirty  years  ago  electro-plating  for  commercial  purj^osos 
was  unknown ;  but  as  soon  as  Jacobi  and  Spencer  made  known 
the  results  of  their  electrical  experiments  upon  metallic  solu- 
tions, the  manufacture  of  plated  wares  began  to  advance;  and  so 
rapid  has  been  its  progress,  that,  at  the  present  time,  thousands 
of  persons  are  employed  in  it,  and  electro-plate  productions  are 
used  in  all  parts  of  the  world. 
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Thus  it  is  that  man,  to  some  extent  the  servant,  but  hoping 
to  become  more  the  mast-er  of  nature,  is  daily  striving  to 
acquire  a  greater  knowledge  of  the  workings  of  natural 
forces,  and  to  apply  those  forces  to  human  benefit;  ho  firat 
becomes  the  obedient  disciple  of  nature,  in  order  that  he 
may  ultimately  become  its  director ;  and  so  great  a  degree 
of  success  has  already  resulted  from  this  course,  that  we  • 
are  justified  in  expecting  that,  at  some  future  time,  science 
will  extend  its  helping  hand  to  all  trades  and  manufactures, 
and  that  ultimately  scientific  principles  ^vill  be  universally 
recognized  as  the  great  "  regulators  of  productive  industry." 


EXPLANATION  OF  PLATE  V. 

Fig.  1  represents  what  u  tonned  a  "  single-cell  electrotype  apparatus."  It 
consists  of  an  outer  vessel  of  glass  or  stoneware  nearly  filled  with 
the  depositing  solution  of  silver  or  copper,  as  the  case  may  be ; 
stinding  within  it  is  a  narrow,  deep  vessel  of  unglazed  or  porous 
earthenware,  containing  a  plate  of  amalgamated  zinc,  and  about 
three-fourths  filled  with  dilute  sulphuric  acid.  The  article  to  be 
coated  is  connected  by  a  clean  copper  wire  and  brass  screw  with 
the  zinc  plate,  as  shown  in  the  engraving,  and  is  inmiersed  in  the 
metallic  solution. 

Fi)L{.  2  represents  the  actual  apparatus  for  electro-plating,  as  at  present  em- 
ployed It  consists  of  two  parts,  the  battery  A,  and  depositing 
trough  or  vat  B  ;  Z  is  the  zinc  plate,  and  C  C  the  two  copper  pLitos 
of  the  battery,  and  S  Ls  the  silver-dissolving  plate  in  the  metallic 
solution  :  the  arrows  represent  the  direction  of  the  electric  current. 

Fig.  ^  represents  the  mode  of  connecting  several  battery-cells  in  series  when 
additional  electric  power  Ls  required:  the  battery-plates  in  this 
sketch  arc  represented  Jis  being  composed  of  zinc,  Z,  and  silver,  S, 
instead  of  zinc  and  copi>er ;  the  zinc  of  the  first  cell  being  con- 
nected by  a  copper  wire  with  the  silver  of  the  second  ;  the  zinc  of 
the  second  ^-ith  the  silver  of  the  third  ;  and  so  on. 
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No.    II. 

THE    MINERALOGICAL    DEPARTMENT. 

BT  PKOFESSOB  D.' T.  ANSTEP,  H.A.,  F.K.S. 

A  COLLECTION   of  Minerals,    carefully   made,   well   ar- 
ranged  and  selected,  and  placed  with  a  view  to  their 
econoinic  valae,  would,  perhaps,  be  as  interesting  and  attractive 
as  any  of  those  collections  occupying  the  numerous  halls  and 
almost   inteiininable   corridors  at   South    Kensington    whose 
glittering  treasures  are  soon  about  to  fade  and  melt  away  from 
before  us.     Objects  of  large  dimensions,  of  wonderful  beauty 
of  form   and  colour,   of  vast  cost,  and  of  enormous  intrinsic 
value— objects  representing  great  sources  of  national  wealth — 
objects  noble  in  their  massive  proportions,  and  interesting  in 
proportion  to  the  difficulty  experienced  in  obtaining  and  re- 
moving them — collections  speaking  for  themselves  as  showing 
series  of  manufactures  and  processes;  all  these  certainly  admit 
of  being  placed  in  such  a  way  as  to  astonish,  amuse,   and 
instruct. 

That  such  might  be  the  result  of  a  great  series,  illustrating 
the  mineral  wealth  of  the  world,  seems  beyond  a  doubt ;  but 
that  any  such  result  has  been  attained  at  our  great  Inter- 
national Exhibition  no  one  will  venture  to  assert.  There  is  ample 
material,  whose  effect  is  lost  for  want  of  right  associations. 
There  are  separate  objects  in  abundance,  capable  of  attracting 
and  really  attracting  crowds  ;  there  is  gold  exhibited  in  a  pro- 
fusion and  barbaric  splendour  worthy  of  the  earliest  period  of 
human  history.  Never,  perhaps,  in  the  world's  history  was 
such  raw  material  of  representative  wealth  brought  together 
and  exposed  to  public  view.  There  are  copper  ores  also — slices 
of  veins  adapted  to  make  the  mouths  of  mine  speculators  water. 
There  are  building  stones  and  marbles,  coals  and  china  clay, 
and  manufactured  results  in  abundance.  At  a  distance  from 
these  are  plans,  models,  and  illustrations  of  the  mode  of  ren- 
dering them  useful.  But  few  ideas  can  be  obtained  by  the 
VOL.  Jj. — no,  V,  11 
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uninitiated.  There  is  no  sequence.  All  is  disorder  and  con- 
fusion ;  little  assisted  by  any  of  the  pubhshed  descriptions — 
not  at  all  assisted  by  arrangement  witliin  the  building. 

After  a  general  review  of  all  the  objects  in  tho  Exhibition 
belonging  strictly  to  the  department  of  mines  and  quarries, 
niineraLs,  metals,  and  mineral  manufactures;  and  after  cai-efully 
considering  what  is  meant  by  progress  in  such  sul)jocts  and  wliat 
is  deserving  of  reward  in  such  a  department,  wo  tliink  it  may 
be  both  uaefiil  and  interesting  to  the  readers  of  the  '^  Popular 
SciEN(?E  Review^'  to  know  the  conclusions  annved  at  by 
an  independent  observer  somewhat  accustomed  to  examine  and 
compare  such  matters.  Whatever  opinions  may  be  expressed, 
the  facta  on  which  they  are  founded  will,  at  any  rate,  be 
stated,  and  the  student  who  has  also  examined  tho  collections, 
may  compare  his  impressions  with  the  opinions  hei-e  given, 
while  those  who  have  not  been  so  fortunate  as  to  see  for 
themselves  will  be  better  off  by  reading  this  connected  outline 
than  by  any  study  of  the  disjointed  catalogues. 

The  great  value,  if  not  the  only  use,  of  collections  such  as 
have  been  placed  in  the  International  Exhibition  must  bo  to 
show,  for  the  purj)oses  of  comparison,  tho  sources  of  material 
wealth  provided  by  Nature  in  various  countries  or  districts. 
And  this  wealth  must  be  shown,  in  order  that,  whei'e  it  exists 
and  has  been  hithei-to  neglected,  it  may  be  made  available; 
and  where,  in  two  districts,  it  has  been  treated  differently, 
the  methods  may  be  compai'od,  and  the  best  adopted  for  tho 
future.  It  is  desirable  also  that  where  new  contrivances  have 
been  introduced,  they  should  be  made  known  to  those  concerned; 
and,  generally,  that  the  peculiar  conditions  of  minerals  and  the 
varieties  of  wealth  of  diffei^ent  districts  should  bo  prominently 
presented  for  investigation.  WTion,  in  the  course  of  years,  now 
discoveries  of  material  or  new  applications  of  old  material  hav(^ 
been  made,  these,  of  course,  mark  progi-eas.  When  new  contri- 
vances of  working  or  manipulation  have  been  invented,  these 
should  be  clearly  reported;  and  they  also  mark  progress. 
When,  as  in  raw  material,  there  is  no  novelty,  and  the  case 
hardly  admits  of  anything  of  the  kind,  the  raw  material  from 
different  districts  may  still  be  so  placed  as  to  allow  of  bettor  com- 
parison. When  a  raw  material  is  important,  not  for  itself  but 
for  some  manufactured  material  of  which  it  is  the  foundation, 
then  should  the  raw  and  manufactured  materials  be  placed  side 
by  side. 

Bearing  in  mind  these  principles,  let  us  conduct  tlu»  roadei- 
to  the  Exhibition,  not  confining  ourselves  to  Class  1.,  but  ox- 
tending  our  investigation  to  those  other  departments  that  inohn  le 
the  same  kind  of  objects ;  of  these  Class  X.  a,  may  be  considon^cl 
the  most  important. 
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The  objects  group  themselves  naturally  enough  under  several 
heads,  viz. : — Mineral  Surveying,  Mining  Operations,  Mineral 
Products,  and  Manufactured  Minerals.  Let  us  endeavour  to 
follow  each  through  the  Exliibition,  both  of  English  and 
foreign  articles.  The  tiisk  is  not,  perhaps,  easy,  but,  for  any 
nseful  purpose,  we  believe  it  is  the  only  one. 

1.  Miiipral  Sfirreijhitj  and  Mining  Gpvrations, — ^The  long 
xuray  of  geological  maps,  commencing  with  those  of  the  British 
islands,  and  including  most  of  the  countries  in  which  mining 
operations  of  any  kind  are  carried  on,  is  one  of  the  most  im- 
portant marks  of  progress  in  the  Exhibition.  In  no  depart- 
ment is  the  progress  of  scientific  research  more  clearly  indi- 
cated, and  in  none  ift  it  so  manifest  that  the  march  of  improve- 
ment in  mining  is  no  longer  checked  by  those  who  adhere  to 
the  old  Cornish  maxim  :  ^'  Where  it  is,  there  it  is.''  Could  one 
feci  satisfied  that  the  vast  amount  of  work  indicated  on  the  geolo- 
gical maps  exhibited  is  all  sound  and  conscientious,  the  advance 
would,  indeed,  be  Httle  short  of  miraculous  to  those  who  re- 
member the  exhibition  of  such  maps  and  accompanying  sections 
in  1 851.  Unfortunately,  those  maps  are,  many  of  them,  only  first 
approximations;  and  it  will  require  more  labour  to  correct  and 
set  them  riglit  than  has  been  taken  to  constiniot  them.  In  this 
matter,  however,  it  is  certainly  true  that  positive  error  is  the 
first  stop  on  the  road  to  tnith.  WTiero  there  is  nothing  to 
find  fault  with,  no  advance  is  made ;  but  it  is  easy  for  any  one 
using  an  imperfect  map  to  correct  it. 

Among  the  foreign  maps,  tlie  Austrian  are  the  most  extensive 
and  sho>vy,  and  some  of  the  Prussian  probably  the  best.  The 
increase  in  the  coloured  poi-tion  of  the  maps  of  the  Oi»dnance 
Survey  of  the  British  Islands  since  1 851  is  not  large  in  appear- 
ance, but  the  advance  is  real,  and  for  the  most  part  trustworthy. 

The  mining  plans  exhibited,  and  the  various  models  of 
mining  operations,  do  not  offer  anything  remarkable  either 
in  novelty  of  method  or  illiLStration.  Certainly,  they  offer 
no  proof  of  progress  ,•  and  in  this  respect  there  has  probably 
been  Uttle  done  ^vitliin  the  Inst  eleven  years  that  had  not 
been  as  well  done  previously.  It  is  but  a  very  short  timo  since 
one  of  the  most  distressing  accidents  on  record  occurred  in  a 
coal  mine,  from  a  neglect  of  the  very  first  principles  of  economic 
mining — that  of  having  more  than  one  access  kept  up  to  every 
])art  of  a  mine  except  the  newest  and  most  advanced  headings. 
There  is  notliing  in  any  of  the  plana  exhibited  that  shows 
any  practical  advance  on  the  old  methods  of  winning  coal  or 
getting  ores. 

Although,  however,  there  is  not  much  new  matter,  there 
are  some  adminiblo  photogra]}hs  of  mining  and  quarrying 
operations,  especially  the  latter — so  good   as  to  desen^e  the 
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most  carefal  attention.  Perhaps  the  photographs  are  the  most 
instructive,  as  they  are  certainly  tlie  most  pleasing  and  most 
easily  understood  of  all  the  mining  and  quanying  illustrations. 

Of  mining  models  there  are  several,  very  well  constnicted, 
and  one  that  ought  to  have  been  exceedingly  popular.  A  large 
gold  crushing  and  washing  machine,  in  the  great  court  of  the 
Eastern  Annexe,  was  long  unable  to  do  itself  justice,  and  the 
interest  that  would  have  attached  to  it  was  thrown  away  on  a 
hand  illustration  with  a  tin  basin.  Important  as  the  subject  of 
gold-mining  is,  there  are  few  noteworthy  modifications  of  ore- 
dressing  especially  adapted  to  gold  sands,  if  we  except  some 
very  weak  repetitions  of  old  German  machinery  introduced  as 
novelties.  An  ingenious  model  of  the  method  used  in  some  of 
the  Hungarian  mines  is  exhibited.  There  are  some  ingenious 
contrivances  to  prevent  accident  on  the  breaking  of  the  chain 
or  liiling-gear  in  shafts. 

2.  Mineral  Prodficts. — It  may  well  be  supposed  that  the 
great  strength  of  the  exhibition  of  minerals  would  lie  in  this 
direction,  and  it  certainly  does  so.  Very  irregularly  exemplified 
— some  departments  sadly  weak,  some  ridiculously  prominent — 
some  difficult  to  see,  and  more  diflicult  to  judge  of;  still  thei-e  is 
within  tho  walls  of  the  building  an  amount  of  material  which, 
if  it  had  been  fairly  presented,  would  have  possessed  the  most 
absorbing  interest. 

Let  the  reader  figure  to  himself  the  result  had  there  been  in 
the  Exhibition  a  Court  of  tho  Precious  Metals.  Had  all  the 
gold  exhibits  been  collected  into  one  space,  the  mere  area 
occupied  would  have  helped  to  impress  the  visitor.  The  gilt 
pyramid,  ridiculous  in  the  place  which  it  filled,  would  have 
assumed  an  importance  and  a  meaning  in  the  centre  of  such  a 
court ;  and  the  vai'ious  collections  grouped  around  would  have 
told  with  wonderful  effect  their  important  tale.  The  whole  his- 
tory of  gold,  its  real  properties,  and  its  sources  of  value  as  a 
representative  metal,  would  liave  been  at  once  felt  and  under- 
stood. Never  was  there  a  better  opportunity,  and  never  was 
an  opportunity  so  lost  and  frittered  away. 

In  spite,  however,  of  everything,  tho  collections  of  gold, 
especially  from  Victoria,  are  of  the  most  singular  interest. 
The  grains  and  the  pepites,  the  small  and  the  large  nuggets, 
the  crystals  and  the  fliat  discs — all  are  present  in  abundance 
and  variety — all  are  good  and  true.  Tlie  largest  nuggets 
are  well  represented  in  useful  models,  so  as  to  give  complete- 
ness to  the  exhibit.  Besides  the  Victorian  gold,  there  is  much 
from  other  parts  of  Anstraha.  California  is  not  represented, 
but  Vancoaver's  Island  has  sent  an  interesting  series.  A  i*e- 
markable  and  interestiDg  group  of  specimens  is  sent  from  the 
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recently  discovered  localities  in  North  Wales,  and  there  are 
some  specimens,  not  without  interest,  from  the  Brazils. 

Near  the  gold  is  placed  the  metal  platinum,  in  lumps  of  a 
magnitude  never  before  produced,  surrounded  with  the  still 
rarer  metals— iridium,  osmium,  rhodium,  palladium,  and  ruthe- 
nium. .  Li  this  case,  the  manufactured  platinum  is  exhibited 
by  Messrs.  Johnson  and  Mathey,  side  by  side  with  the  metal. 
The  French  manufacturers  of  the  same  metal  have  placed  some 
fine  chemical  utensils  in  their  court  since  the  opening  of  the 
Exhibition.  These  were,  no  doubt,  intended  to  outshine  the 
productions  of  Messrs.  Johnson  and  Mathey.  They  are  ex- 
tremely beautiful,  but  inferior  in  variety,  and  not  superior  in 
execution. 

As  an  exhibition  of  progress,  then,  the  precious  metals,  with 
the  exception  of  silver  (which,  although  there  are  some  fine 
»nag8  from  Nonvay,  is  little  exemphficd  either  in  ore  or  metal), 
must  be  considered  as  justifying  every  expectation.  All  that 
is  remarkable  is  new,  and  has  never  been  put  together  as  a 
group  before.  All  that  was  wanted  was  that  the  articles  should 
have  been  so  placed  as  to  illustrate  each  other. 

Another  interesting  group  might  have  been  made  by 
bringing  together  a  number  of  miscellaneous  and  mixed  metals 
and  metalliferous  minerals.  A  beautiful  series  of  manufactures 
of  aluminium — ^a  metal  that  ^vill  some  day  enter  largely  into 
use — was  itself  a  great  illustration  of  progress,  though  a  final 
i*esult  is  not  yet  attained.  The  manufactures  of  German  silver 
are  well  illustrated,  but  the  illustrations  as  usual  are  quite  un- 
available for  comparison.  Ores  of  mercury  are  shown  from 
various  localities.  Ores  of  chrome,  antimony  ores,  and  other 
miscellaneous  but  t^aluable  minerals,  may  be  found  huddled  into 
comers  unnamed  and  neglected  amongst  the  multitude  of  more 
showy,  but  less  really  interesting  objects  around. 

Copper  is  one  of  the  most  important  and  valuable  of  the 
common  metals.  Some  of  its  ores  exhibited  are  very  remark- 
able, but  are  accompanied  with  no  general  account,  and  can 
hardly  be  said  to  bo  instructive.  From  Australia,  the  series  is 
extremely  large,  and  includes  many  specimens  of  great  interest. 
From  Canada,  also,  there  is  a  fiiie  series.  Native  copper— 
the  rich  carbonates,  both  green  and  blue,  and  the  more  common 
sulphurets,  are  all  present.  Had  they  been  placed  so  as  to  be 
capable  of  direct  comparison  with  those  from  other  ore-pro- 
ducing districts,  and  had  the  various  important  details  of  the 
veins  been  duly  recorded,  this  part  of  the  Exhibition  might 
have  possessed  coiisidei^ablo  value.  As  it  is,  few,  probably, 
will  look  twice  at  the  long  series  of  dust-covered  minerals  dotted 
at  intervals  over  all  parts  of  the  building — on  tables  in  and 
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ncur  tho  Eastern  Annexe,  on  the  floor  in  Greece  and  Sweden, 
piled  in  a  comer  in  France  and  Belgium,  and  only  airanged 
in  the  Zollverein  and  An  stria.  Spain  and  Sonth  Africa,  tho 
Brazils  and  Portugal,  and  many  other  countries,  exhibit  speci- 
mens for  the  most  part  ntterly  unrecognizable. 

To  lead  and  zinc  ores,  tho  remarks  already  made  with  jrcgard 
to  copper  apply  in  a  general  way.  The  varieties  exhibited 
ai^,  however,  fewer  and  less  important.  There  is  nothing  re- 
markable suggested  as  to  either  the  ores,  or  the  treatment  of 
the  ores,  of  any  of  these  metals,  or  of  tin. 

Iron  comes  next  in  order.  There  is  in  tho  Exhibition  no 
general  collection  of  ores,  and,  on  tho  whole,  tho  modern 
sources  of  supply  in  England  and  Europe  are  somewhat  im- 
perfectly indicated.  Still,  witli  some  search,  and  by  wandering 
to  Bomo  distance,  a  valuable  series  may  be  mado  out.  The 
metal  itself  is  largely  and  well  exhibited.  Progress  might 
easily  have  been  shown  in  this  matter  by  a  reference  to  the  vast 
additions  to  the  resources  of  ore,  since  1851.  Progress  is 
shown  in  the  increased  magnitude  of  tho  smelting  ftimaces. 
Models  of  furnaces  are  exhibited  tho  yield  of  which  is  said  to 
reach,  in  the  case  of  Messrs.  Schneiders*  works,  more  than 
a  hundred  and  twenty  tons  in  the  twenty-four  hours.  For 
these  large  yields  the  rich  hcematitcs  are  employed.  Consider- 
ing the  valuable  series  of  iron  ores  in  the  lixhibition  of  1851, 
it  IS  much  to  be  regretted  that  the  Museum  of  Economic  Geo- 
logy did  not  take  iiie  opportunity  to  complete  tlio  series  by  u 
systematic  arrangement  of  ores  from  tho  new  sources. 

England,  of  course,  is  not  alone  in  tho  exhibition  of  ii'on  ; 
Belgium,  Austria,  Prussia,  Sweden,  and  many  other  countries 
have  exhibited  all  the  varieties,  and  generally  in  a  very  favour- 
able state.  There  is  much  advance  observable  in  the  manufac- 
ture of  tho  metal,  and  in  the  magnitude  of  tho  pieces  that  can 
bo  cast,  forged,  and  turned. 

But  the  metals  form  only  a  part  of  the  vast  scries  of 
mineral  products.  If  the  precious  metals  deserve  a  coui-t,  and 
would  have  justified  gi-cat  exertion  to  bring  together  the 
various  specimens  for  comparison,  the  most  prcciona  of  all 
minerals,  carbon ,  would  have  well  filled  another  and  a  prominent 
place.  Certainly,  in  tho  exhibition  of  minerals,  carbon  should 
have  been  placed  first,  if  money  value  is  regarded;  and  if 
variety  of  condition  is  interesting,  no  substance  in  nature 
can  compare  with  it.  As  it  is,  there  are  scarcely  two  important 
exhibits  of  coal  near  each  other. 

Leaving  the  diamond  to  take  its  place  among  manufactured 
jewels  for  personal  decoration,  there  yet  remain  coal  and  gi'a- 
phito  among  carbon  minerals.  The  former  is  exhibited  very 
maporfectly;   the  latter  very  perfectly,  thanks   to  the  recent 
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discovery  of  M.  Alibert.  Of  coal  there  are  no  veiy  fine 
specimens^  such  as  graced  the  Exhibition  of  1851^  the  only 
representative  of  them  being  au  ugly  pile  of  square  blocks  of 
poor  mineral  fi'om  Nova  Scotia,  badly  put  together,  and  utterly 
unillustnitivc,  rather  resembling  a  large  walking-stick  than  a 
coal  seam,  but — by  the  geologists  on  the  jury — rewarded  with  a 
medal  as  ^'  one  of  the  thickest  known  seams  in  the  world."  As 
there  are  known  seams  of  forty,  sixty,  and  even  a  hundred  and 
fifty  feet  in  thickness,  this  medal  at  least  seems  undeserved. 

The  coals,  like  the  ores,  are  distributed  over  the  whole 
building,  and,  for  the  most  part,  soon  became  in  such  a  state 
that  no  judgment  could  be  formed  as  to  their  merits.  Of  the 
whole  number,  the  Austrian  are  perhaps  the  most  complete,  but 
they  are  badly  placed,  at  the  bottoms  of  wooden  boxes,  and 
akiiost  out  of  sight.  The  Zollvercin  specimens  ai*e  well  arranged, 
well  selected,  and  instructive ;  the  Belgian  are  large,  and  also 
well  selected ;  but  from  other  countries  the  varieties  are  lurely 
sulHciently  marked  to  justify  an  opinion.  One  thing,  however, 
is  very  clear  and  very  satisfactory.  Almost^  every  country  in 
Kuropc,  and  many  countries  elsewhere,  possess  cotd,  and  are 
aware  of  the  fact.  There  is  more  progress  in  this  matter  than 
might,  at  lu\st,  be  supposed,  and  the  progress  is  steady.  It 
might  have  been  made  very  clear.  There  are  some  fair  exam- 
plea  of  coke. 

While  coal  has  long  been  steadily  advancing  in  use,  and  is 
constautly  better  known  and  more  worketl,  another  form  of 
carbon — graphite,  or  plumbago— lias  very  long  remained  sta- 
tionary. For  many  years  there  luis  been  atrtually  no  yield 
whatever  of  the  best  kinds  of  this  mineral  in  the  old  locaUty, 
and  no  new  deposit  has  been  heard  of.  Suddenly  the  Exhibi- 
tion brings  us  acquainted  witli  M.  Alibert,  a  Frenchman,  who 
has  found,  far  away  iji  the  wildest  pai'ts  of  Siberia,  a  mass  of 
graphite  so  large  and  important  that  its  discoverer  makes  royal 
presents  of  il  in  the  most  liberal  manner,  and  seems  ready  to 
supply  the  Eui-opcaii  mai'ket  into  the  bargain.  Russia,  on  this 
occasion,  has  again  Jistonished  the  world.  In  1851,  the  enor- 
mous and  costly  display  of  veneered  malachite  made  it  impossible 
for  other  exhibitors  of  that  beautiful  stone  to  bo  attended  to. 
In  16C)2,  thu  phunbago  trophy  caiTies  off  the  pidm,  and  is  equally 
unapproachable. 

To  those  who  have  nut  seen  this  cin'ious  exhibition  it  is 
ahnost  impossible  to  give  an  idea  of  the  effect.  Cut  and  broken 
into  every  .shaj)e;  rough  and  polished,  and  of  many  sizes — 
surely  so  much  black  lead  was  never  prepared  for  view  before, 
and,  probably,  never  will  be  again.  It  is  said  to  be  equal  in 
quality  to  the  best  from  BoiTodale,  and  is  already  largely  manu- 
factured into  pencils  by  the  celebrated  German  manufacturer! 
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M.  Faber.     The  value  of  the  black  lead  exhibited  munt  very 
much  exceed  a  thousand  pounds  sterling. 

With  some  of  M.  Alibert's  plumbago,  and  also  serving  as 
the  footing  for  a  group  of  stuffed  animals,  are  exhibited  the 
largest  specimens  ever  seen  of  that  singularly  hard  and  rare 
mineral,  nephrite,  or  jade.  The  principal  stone  weighs  upwards 
of  half  a  ton.  As  well  might  wo  expect  to  see  a  diamond 
weighing  a  pound  as  a  precious  stone  of  this  magnitude ;  but 
there  it  is  before  us  in  tno  nave  of  the  building,  not  staring  one 
in  the  fiswse,  but  modestly  retiring,  and  probably  not  noticed  by 
one  out  of  ten  thousand  persons  who  think  they  have  seen  all 
the  remarkable  things,  and  who  actually  have  looked  at  the 
stuffed  animals  that  partly  conceal  this  treasure.  As  it  lies  in 
the  case  uncut,  the  value  is  estimated  at  about  itl,600  sterling. 
Other  wonderful  specimens  of  polished  plctra  dura  are  adjacent, 
cut  into  vases  and  columns,  little  remarkable  for  their  form,  but 
of  the  most  extreme  hardness.  These  articles  are  among  the 
most  characteristic  of  the  Russian  and  Swedish  manufactures 
in  stone. 

3.  Mani(facturcd  MiiicraUt. — Of  other  stones,  valuable  for 
their  great  beauty,  and  worked  into  decorative  shapes,  there 
are  many  specimens.  The  rich  dark  green  and  red  serpentines 
of  the  Lizai*d,  in  Cornwall,  are  the  most  striking  and  numerous 
articles  of  this  kind  exhibited.  Some  are  very  good,  but  in  many 
of  them  an  absence  of  good  taste  must  be  remarked,  for  an 
attempt  has  been  made  to  use  them  for  purposes  for  which 
they  are  not  adapted.  Very  beautiful  in  places,  these  stones 
abound  in  flaws  and  weak  white  parts.  Thus  a  largo  flat  surface 
is  generally  a  failure,  while  smaller  and  worked  surfaces  conceal 
or  avoid  the  flaw.*  Except  the  black  marble  of  Derbyshire, 
there  is  no  more  beautiful  or  costly  marble  in  the  British 
islands,  and  few  finer  in  Europe,  than  this  serpentine ;  and, 
although  there  are  many  objects  constructed  of  it  in  bad  taste, 
there  is  a  decided  improvement  in  taste  and  style  of  manufac- 
ture when  comparii^on  is  made  with  1851. 

With  much  that  is  beautiful  in  marble  manufacture,  there  is 
much  that  is  weak,  and  much  that  is  positively  bad,  nor  is  the 
bad  taste  confined  to  our  own  countrymen.  In  all  these 
matters  progress  is  desirable,  and  nothing  can  promote  it  more 
than  the  means  of  comparison  aflTorded  by  a  grand  exhibition 
open  to  the  whole  world.  With  the  good  taste  in  style 
generally  observable  in  Italian  works  of  art,  there  is  an  adapta- 
tion of  material  to  its  object  which  cannot  be  too  careAilly 

*  Tliiii  variety  of  serpentine  requires  to  be  treated  almost  like  agates  for 
cameos.  The  places  and  colouxs  of  the  flaws  should  be  studied  and  converted 
into  beauties. 
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studied.  Thus  tlie  forms  adapted  fin*  inarblo  fail  iu  gi*anite. 
The  granite  manufiicture«,  chiefly  from  Aberdeen  and  Cornwall, 
are  beautiful  in  quality,  but  »Diall  in  number  and  variety. 

Of  constructive  materials,  shites  are  the  most  remarkable. 
The  exhibition  of  them  in  18(32  is  far  superior  to  that  in  1851. 
Probably  no  such  collection  as  that  now  made  was  ever  brought 
together,  and  certainly  none  could  be  obtained  out  of  England. 
These  objects  are  not  perhaps  attractive ;  but  they  astonish  by 
their  size,  and  by  the  perfection  of  the  cleavage,  admitting  the 
preparation  of  long,  hard,  firm  slates,  a  sixteenth*  of  an  inch  only 
in  thickness,  and  of  slabs,  without  a  single  flaw,  two  hundred 
square  feet  in  area.  The  continental  slates  are  very  poor  com- 
pared with  these. 

One  word  hci-o  with  regard  to  the  imitative  marbles,  enam- 
elled on  slate,  by  Mr.  Magnus.  It  is  impossible  to  praise  too 
highly  the  progress  made  by  this  maimfacturer  since  1851. 
Ue  has  attained  so  near  to  perfection,  that  it  is  difficult  to 
imagine  what  will  be  his  next  improvement.  These  imitations 
seem  especially  adapted  for  house  decoration,  owing  to  their 
extreme  hardness  and  moderate  cost. 

We  liavo  little  space  left  to  notice  the  remaining  objects 
exhibited  in  tliis  lai'go  and  important  class.  China  and  pottery 
clays,  fire-clays,  and  sands,  do  not  change,  and  show  no  pro- 
gress. Mica  and  steatite,  and  some  other  minerals  exhibited, 
are  equally  stationary.  There  are  a  few  educational  collections 
in  the  building,  but  these  also  offer  little  worthy  of  notice ;  and 
the  same  remark  may  be  made  concerning  the  cements  and 
artificial  stones. 

One  word  of  comi^arativo  remark  in  regard  to  the  different 
countries.  Except  Australia,  no  country  has  shown  a  great 
stride  in  advance  of  the  last  Exhibition  in  its  minenil  produce. 
England,  Wales,  and  Scotland,  have  sent  less,  and  what  is  sent 
is  on  the  whole  of  smaller  interest,  than  before.  Ireland  has 
hardly  sent  anything.  Fmnce  luus  done  little,  and  not  better 
than  before.  Belgium  has  done  well,  and  the  ZoUverein  admi- 
rably. Austria,  on  the  whole,  is  good,  but  justice  has  hardly 
been  done  to  its  collections.  Canada,  and  the  other  British 
provinces  of  North  America,  ai'e  respectable,  and  even  good. 
Spain  is  slovenly,  and  Portugal  httle  better.  Russia  decidedly 
good.  Sweden,  Norway,  and  Denmark,  not  remarkable. 
Brazil  is  good. 

nius,  in  a  few  words,  we  have  endeavoured  to  sum  up  the 
impression  made  by  a  study  of  the  minerals  of  the  Great 
Exhibition  of  18G2.  We  doubt  exceedingly  whether  auother 
such  exhibition,  conducted  iu  the  same  manner,  would  bo  in 
any  sense  desimble  at  the  end  of  another  decennial  period ;  for 
the  means  of  instituting  a  comparison  are  so  very  few,  and 
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the  efiTort  to  compare  so  fatiguing,  that  probably  very  few 
persons  have  made  the  attempt.  That  the  juries  themselves  did 
not  examine  too  closely  seems  Kkcly,  from  the  profusion  of 
medals,  and  ''  honourable  mentions/^  distributed  without  much 
judgment,  and  often  entirely  without  or  against  reason. 

while,  however,  we  beUeve,  that  in  the  state  presented  to 
the  public,  the  Exhibition  in  this  department  is  not  what  it 
ought  to  have  been,  we  are  satisfied  that  an  orderly  grouping 
of  similar  objects  from  diffei'ent  coimtrics,  for  the  purposes  of 
comparison,  would  be  productive  of  great  good.  It  is  not  easy 
to  say  how  far  this  is  practicable  generally.  It  may  not  be 
desirable  in  manufactures,  which  of  themselves  are  definite 
objects  of  interest.  But  in  the  case  of  raw  material,  there 
seems  little  reason  to  doubt  that  order  might  be  attained,  and 
no  doubt  whatever  that  it  is  in  every  sense  desirable  and  abso- 
lutely essential  to  ensure  a  proper  use  being  made  of  the 
opportunity  offered. 


No.   III. 

CHEMICAL  PRODUCTS.— THE  APPLICATION  OP 

WASTE. 

BY  WILLIAM  CROOKES,   P.C.S.,   EDITOR  OP  THE   ^'CHEMICAL  NL'WS.'' 


THE  progress  of  our  great  chemicAl  manufactureB  during 
tho  last  ten  yeai^s^  as  exempliiiod  in  the  International  Ex- 
hibition of  1862,  appears  chiefly  to  have  been  directed  towards 
the  utilisation  of  waste  substances.  The  casual  visitor  to  the 
Exhibition,  Wandering  through  tho  Eastera  Annexe,  and  noticing 
tho  grand  scale  and  great  importance  of  somo  of  the  manufac- 
tures there  illustrated ;  the  gorgeous  colouring  matters  exhibited 
by  Messrs.  Perkin  and  Son;  and  Simpson,  Maule,  and  Nicholson; 
tho  stupendous  blocks  of  alum ;  tho  beautifiil  yellow  and  red 
crystalline  masses  of  feiTo-  and  forri -cyanide  of  potassium ;  the 
enormous  cakes  of  paraffin,  a  chemicfd  curiosity  in  1851,  one  of 
tho  largest  chemical  manufactures  in  the  world  in  1862 ;  and, 
knowing  the  incalculable  boons  which  science  ha^  bestowcwi 
upon  our  national  wealth  and  the  world's  civilisation  by  the 
introduction  of  tho  ludfer  matdi^  and  development  of  the  phos- 
phorus manu&Gturey  artafioial  mannrej.paperf  &o.,-<^tdie  visitor 
would  be  littJe  prepiii!9d  tQthNr^bi^  mont,  if  not  all,  these  im- 
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poitant  commercial  products  are  manufactured  from  materials 
formerly  thrown  away,  and  at  first  sight  apparently  valueless 
and  repulsive. 

Dirt  has  been  aptly  defined  as  being  valuable  matter  in  the 
wrong  place,  and  it  is  a  striking  characteristic  of  the  chemisiiy 
of  the  present  day  that  it  converts  substances,  apparently  the 
most  worthless,  into  commercial  utihties,  and  even  fashionable 
Inxuxdes.  The  manufactures  alluded  to  above,  and  those  of 
Prussian  blue,  disinfectants,  glue,  &c.,  are  striking  illustrations 
of  this  chemical  utilization  of  waste  materials,  and  we  shall 
endeavour,  in  the  following  remarks,  to  show  how  they  have  all 
sprang  into  existence  by  the  appUcation  of  chemical  facts  and 
principles  to  such  waste  materials  as  gas- water,  coal-tar,  i*ags, 
and  bones. 

When  coal  is  distilled  in  close  vessels  for  the  pui'poses  of  the 
gas  manufacturer,  various  other  products  aro  obtained  at  the 
^<amc  time.  '  A  large  quantity  of  offensively-smelling  water 
comes  over ;  the  various  sulphur  compounds  present  in  the  coal 
yield  up  this  element  to  the  gaseous  products,  wliilst  a  con- 
siderable bulk  of  tany  matter  is  also  produced.  Now  the 
object  of  the  manufacturer  being  to  produce  as  much  gas  as 
possible  in  a  practically  pure  state,  all  these  accessory  products 
were  for  many  years  looked  upon  as  nccessaiy  evils,  to  be  got 
rid  of  as  quickly  as  possible.  ^Fhe  gas-water  and  tar  were 
thrown  away  into  the  nearest  stream,  where  they  killed  the 
fish  and  poisoned  the  atmosphere  for  miles  around,  wliilst  the 
sulphur  was  removed,  or  at  least  supposed  to  be  removed 
from  the  gas  by  means  of  lime,  or,  as  more  recently  adopted, 
through  a  mixture  of  sawdust  and  oxide  of  iron,  about  which 
more  will  be  said  anon. 

The  first  of  these  noxious  products,  the  gas-water,  lias  been 
utilized  in  tho  following  manner.  It  owes  its  bad  smell  princi- 
pally to  the  presence  of  ammonia  and  sulphur  compounds,  and 
it  is  only  necessary  to  add  some  quicklime  to  this,  for  it  to 
seize  upon  the  Jicids  with  which  the  ammonia  is  in  combination 
and  libei-ate  the  alkali.  This  g:vs  is  conducted  into  chambers 
where  it  meets  ^vith  carbonic  acid,  forming,  after  appropriate 
purification,  the  salt  known  in  commerce  as  carbonate  of 
ammonia,  about  2,000  tons  of  which  are  made  annually  from 
this  liquid.  If,  instcjul  of  distilling  the  gas-Hf|Uor  with  lime,  a 
strong  acid  is  added  to  it,  hydrochloric  for  instance,  itself  a 
waste  product,  the  compound  known  as  sal-ammoiiiac  is  pro- 
duced, wliicli  is  of  very  gi*eat  value  in  the  arts,  being  the 
principal  source  of  tho  more  common  salts  of  ammonia  met  with 
in  commerce ;  tho  liquor  mmnonhv  of  pharmacy,  or  hartshorn, 
being  made  by  distilling  this  purified  sal-ammoniac  with  lime, 
and  conducting  tho  evolved  gas  into  >vater.    The  uses  of  this 
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ammonia  are  well  known ;  not  only  is  it  largely  employed  in 
medicine,  but,  when  mixed  with  some  aromatic  substance,  it  is 
used  in  scent-bottlesj  thus  affording  a  striking  instance  of  the 
transmutations  effected  by  scientific  agency,  the  foetid  liquid  of 
the  gas-works  being  transformed  into  a  scent  used  by  ladies  as  a 
cherished  luxury.  Besides  sal-ammoniac,  the  manufacture  of 
which  from  gas-water  exceeds  4,000  tons  annually,  about  5,000 
tons  of  sulphate  of  ammonia  are  also  produced  by  adding  sul- 
phuric acid  to  the  gas  liquor.  This  is  of  great  value  as  a 
manure,  and  is  also  one  of"  the  principal  component  parts  of 
alum,  so  largely  used  in  dyeing  and  calico  printing. 

This  compound  alum  consists  of  the  earth  alumina  in  com- 
bination with  ammonia  and  sulphuric  acid.  Chemically  speaking 
it  is  a  double  salt  of  sulphate  of  alumina  and  sulphate  of  am-' 
monia,  and  is  prepared  among  other  ways  by  acting  upon  a 
mineral  containing  alumina  with  sulphuric  acid,  and  then  mixing 
the  resulting  liquid  with  sulphate  of  ammonia.  For  the  pur- 
poses to  which  alum  is  applied  the  sulphate  of  ammonia  is 
superfluous,  as  all  that  the  dyer  wants  is  a  solution  containing 
the  earth  alumina ;  but  it  must  have  no  impurities  in  it.  Now  the 
only  practicable  way  of  pui'ifying  a  salt  is  by  ciystallization, 
and  it  so  happens  that  alumina  salts  are  about  the  most  un- 
crystallizable  in  the  whole  range  of  chemistry.  Fortunately, 
however,  the  double  salts  which  alumina  forms  with  alkalies 
possess,  like  most  double  salts,  very  strong  crystalline  ten- 
dencies, and  therefore  manufacturers  add  sulphate  of  ammonia 
to  the  sulphate  of  alumina  in  order  to  obtain  a  compound  which 
is  capable  of  ready  purification  owing  to  its  eminently  crystal- 
lizable  properties. 

But  the  alum  manufiicturor  is  not  only  indebted  to  gu« 
makers'  by-products  for  his  ammonia,  but  likewise  for  the  sul- 
phuric acid.  We  mentioned  that  one  of  the  chief  impurities  in 
gas  was  sulphur,  and  alluded  to  a  method  of  removing  this  body 
by  a  mixture  of  sawdust  and  iron.  The  action  of  the  sulphur 
compound  upon  this  is  to  produce  water  and  sulphide  of  iron  ; 
when  it  has  in  tliis  manner  absorbed  as  much  sulphur  as  it  can, 
air  is  passed  through  the  mixture ;  the  efiect  of  this  is  to  con- 
vei"t  the  sulphide  of  iron  back  again  into  oxide  of  iron,  the 
sulphur  being  separated  in  the  fonn  of  powder.  The  mixture 
being  in  this  way  revivified  is  ready  to  absorb  a  fresh  quantity 
of  sulphur-impurity  from  the  gas,  and  thus  the  processes  go  on 
alternately  until  the  pores  of  the  mixture  ait)  completely  choked 
up  with  the  deposited  sulphur. 

This  spent  material  is  now  used  for  the  manufacture  of  sul- 
phuric acid  by  burning  it  in  properly  construct<;d  furnaces,  and 
allowini;  the  prodncts  of  combustion  to  mix  with  nitrous  vapours 
and  ac  i^  enonnooa  leaden  chambers.    The  sulphur 
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1ft  canned  to  combine  with  the  greatest  possible  amount  of 
oxygen^  becoming  converted  into  sulphuric  acid,  or  oil  of  vitriol 
as  it  is  generally  termed  when  in  a  concentrated  form.  Sul- 
phuric acidy  which  is  also  made  from  other  sources  of  sulphur, 
is  one  of  the  most  important  chemical  manufactures  of  the 
country,  and  upon  it  depends  the  equally  important  manufacture 
of  soda  from  sea  salt.  An  eminent  philosopher*  of  our  times 
has  expressed  the  opinion  that  the  commercial  prosperity  of  a 
country  may  be  estimated  by  the  amount  of  sulphuric  acid 
which  it  produces,  and  that  the  consumption  of  soda  affords  a 
fair  criterion  of  a  nation's  civilization,  inasmuch  as  soap  and 
glas.s,  the  manufacture  of  which  depends  upon  these  former, 
are  inseparably  connected  with  our  ideas  of  cleanliness  and 
comfort.  Respecting  the  map'toRty  there  may  be  some  reasons 
to  question  its  accuracy,  but  the  production  of  sulphuric  acid 
lies  at  the  root  of  nearly  every  industrial  art  or  manufacture  in 
which  chemical  agencies  are  employed,  and  may  thus  be  looked 
upon  as  a  fair  test  of  the  intellectual  activity  of  a  nation. 

We  now  pass  on  to  the  oily  matter  which  is  obtained  in  the 
distillation  of  coal.  This  is  a  very  complex  body,  containing  a 
large  number  of  substances  of  different  degrees  of  volatility, 
and  varying  greatly  in  their  characteristics.  Some  are  alkahne, 
as,  for  example,  the  now  well  known  substance  aniline,  others 
are  acid,  but  by  far  the  greater  portion  are  neutral.  By  ap- 
propriate chemical  and  mechanical  means  those  components  of 
the  ci-ude  coal  tar  are  each  obtained  in  a  st«te  of  purity.  The 
lighter  portions,  known  by  the  name  of  coal  naphtlm,  consist  in 
great  measure  of  benzol,  a  liquid  which  has  been  for  several 
years  past  applied  to  a  considerable  number  of  uses  in  the  arts. 
For  the  present  we  will  confine  ourselves  to  the  part  which  it 
plays  in  the  production  of  the  brilliant  colouring  matters,  the 
manufacture  of  which  is  so  well  illustrated  in  the  Eastern  Annexe 
of  the  International  Exhibition.  When  benzol  is  acted  upon 
witli  strong  nitric  acid  it  becomes  converted  into  a  heavy  oily 
liquid,  of  a  yellowish  colour,  which  lias  an  intensely  sweet  taste, 
and  an  odour  powerfully  recalling  that  of  oil  of  bitter  almonds. 
This  is  called  nitro-benzol.  It  is  employed  to  some  extent  in 
perfumery  and  in  scenting  soap,  as  well  as  in  confectionary, 
where,  owing  to  its  non-poisonous  properties,  it  forms  a  good 
substitute  for  the  highly  poisonous  oil  of  bitter  almonds.  But 
the  chief  interest  which  attaches  to  this  substance  is  on  account 
of  the  transformation  which  it  undergoes  under  the  influence  of 
certain  chemical  reducing  agents.  To  follow  these  different 
changes  step  by  step  would  require  us  to  devote  some  little 
space  to  chemical  explanations  and  formulce,  but  a  general  idea 

*  Baron  Liebig  :  Familiar  Lelterit  on  Chemvtry. 
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of  the  transformations  may  be  given  without  taking  np  much 
space.  Benzol  consists  of  the  elements  carljon  and  hydrogen 
in  the  proportion  of  twelve  of  the  former  to  six  of  the  latter. 
'JTie  action  of  tlie  nitric  acid  upon  tliis  is  to  remove  one  of  the 
hydrogen  atoms  and  put  in  its  place  an  atom  of  peroxide  of 
nitrogen.  When  this  nitro-bonzol  is  acted  upon  by  certain  che- 
mical agents  of  the  class  called  reducing  (as  ibr  instance  a 
mixture  of  iron-filings  and  acetic  acid  which  is  now  generally 
used),  the  whole  of  the  oxygon  which  the  peroxide  of  nitrogen 
has  brought  into  the  nitro-benzol  is  removed,  and  two  parts  of 
hydrogen  are  added,  so  that  the  original  benzol  becomes  trans- 
formed into  a  body  containing  twelve  parts  of  carbon,  seven 
parts  of  hydrogen,  and  one  part  of  nitrogen.  This  is  aniline,  a 
substance  which  illustrates  in  a  striking  manner  the  effect  that 
demand  exerts  upon  supply.  Some  years  ago  all  the  labora- 
tories in  Europe  did  not  contain  a  pound  weight  of  it,  whereas 
it  is  now  manufactured  by  thousands  of  melons  at  a  time. 
There  is  still  another  stage  to  be  passed  before  we  get  to  the 
colouring  mattei",  but  here  the  change  is  by  no  means  well 
understood,  and  the  best  jirocesses  are  kept  scinipulously  secret. 
The  action  is,  however,  the  reverse  of  the  one  just  now  de- 
scribed, being  the  addition  instead  of  subtraction  of  oxygen, 
and  it  is  by  the  emplo\Tnent  of  different  oxidising  agents  that 
we  got  mauve,  magenta,  roseine,  azuh'ne,  bleu  do  Paris,  and 
other  gorgeous  dyes  which  have  received  arbitrary  names. 
Mauve  or  aniline  purj^lo  was  first  discovered  by  Mr.  Perkin, 
and  in  his  case  at  the  Exhibition  may  be  seen  a  voiy  complete 
and  beautiful  collection  showing  the  different  stages  of  the 
manufacture,  from  the  crude  coal  oil  up  to  a  gigantic  block  of 
the  pure  dye  itself  upwards  of  a  cubic  foot  in  bulk,  and  for  the 
production  of  which  the  distilled  products  from  2,000  tons  of 
coal  were  consumed.  The  tinctorial  properties  of  this  dye  are 
veiy  strong.  Mr,  Perkin  illustrates  this  by  exhibiting  a  gallon 
jar  filled  with  a  beautiful  violet  solution,  the  colour  of  which  is 
communicated  to  the  water  by  one  grain  only  of  tho  dye.  To 
render  this  illustration  more  striking  there  is  placed  near  it  a 
similar  sized  jar  filled  with  crude  coal-tar,  the  whole  of  which 
would  have  to  be  employed  to  produce  this  single  grain  of 
colouring  matter. 

Tlio  gigantic  scale  upon  which  the  manufaoture  of  these 
colouring  matters  is  canied  on  and  the  perfection  to  which  it  is 
brought  are  strikingly  illustrated  by  Messrs.  Simpson,  Maule, 
and  Nicholson.  This  firm  have  succeeded  in  producing  the 
beautiful  colour  known  as  magenta  in  a  crystalline  form,  and 
one  of  the  most  striking  objects  in  the  whole  department  is  the 
magnificent  crown  of  acetate  of  rosaniline  (the  chemical  nauio 
for  Augenta),  which  occupies  so  prominent  a  position  in  their 
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One  of  the  most  carious  points  about  this  is  the  colour 
which  it  exhibits.  The  rich^  deep^  rose  tint  which  the  body 
communicates  to  silk^  &c.^  instead  of  being  concentrated  and 
intensified  until  deepened  ahnost  to  a  blacky  here  shines  and 
glistens  from  the  facets  of  tlie  bcautiftil  ci^'stals  with  a  rich 
metaUic  green  lustre^  sparkling  in  the  sunshine  like  the  plumage 
of  tropical  birds,  or  the  wing  cases  of  cei'tain  beetles.  Crystals 
such  as  these  are  uimttainable  except  when  working  on  a  manu- 
facturing scale.  Jjaboratory  experimentalists  had  already  ascer- 
tained tho  fact  that  mageut^i  was  capable  of  assimiing  a  regular 
form;  but  crystals  such  as  compose  this  crown — the  planes 
in  some  being  nearly  an  inch  across — can  only  be  developed 
by  manufacturers  whose  crystallizing  vats  hold  upwards  of 
£2,000  worth  of  colouring  matter. 

Before  leaving  this  subject,  wo  may  draw  attention  to  the 
important  branch  of  national  industry  which  this  manufacture 
in  assuming)  and  pay  our  tributo  of  admiration  to  the  skill  and 
intelligence  of  the  chemist  who  has  succeeded  in  converting  the 
moat  nauseous  and  repulsive  by-products  of  gas  manufacture 
into  such  lovely  colouring  agents.  Through  his  exertions, 
England  will  cease  to  import  colouring  matters,  and  will 
become  a  dye-exporting  country. 

Another  product  of  the  distillation  of  coal  now  claims  our 
attention.  In  Iftil,  Liebig  said  that  it  would  cei^tainly  be  one  of 
the  greatest  discroverios  of  tho  age  if  any  one  sliould  succeed  hi 
condensing  coal-gas  into  a  white,  diy,  odom-less  substance, 
portable,  and  capable  of  being  placed  upon  a  candlestick  or 
burned  in  a  lani]).  I^en  years  afterwards,  Mr.  Young  showed, 
in  the  (Jreat  Exhibition  of  1851,  a  single  candles  made  from 
paraffin,  a  waxy-looking  solid,  which  was  known  to  bo  obtained 
in  small  quantities  fi'om  tho  distilliition  of  peat,  wood,  or  cxml. 
liiebig's  prediction  was  hero  fulfilled.  Paraffin  is  absolutely 
identical  in  composition  with  the  most  luminiferous  portion  of 
coal-gas,  and  only  diffei's  from  it  in  being  in  a  more  condensed 
state ;  its  per-centago  composition  of  carbon  and  hydrogen  is, 
in  fact,  identical  with  that  of  olefiant  gas.  Another  ten  years, 
and  the  commercial  inanufiicture  of  paraffin  has  assumed 
gigantic  proportions,  and  Mr.  Y^oung's  establishment  for  its 
])rodnction,  at  Bathgate,  ranks  among  tho  largest  chemical 
works  in  the  world.  Tho  composition  of  ])ai'affiii,  ind(3ed, 
renders  it  pre-eminently  adapted  for  the  production  of  light. 
It  is  a  beautiful  wax,  melting  at  about  I 'JO*,  and  when  heated 
to  a  consideral)ly  higher  temperature  (as  when  1  mn mig  in  the 
wick  of  a  candle)  it  decomposes  into  true  olefiant  gas,  producing 
a  beautiful  white  light.  A  paraffin  candle  amounts,  tliereforo,  to 
a  perfectly-constructed  and  portable  gas  works;  its  flame  is  not 
like  that  of  an  oitlinarv  candle,  but  is  identical  with  that  of  the 
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moftt  perfect  coal-gas,  which  iR,  indeed,  polf-prodnoed  a,s  it  is 
wanted,  withont  any  coRtly  or  complicated  apparatus^  and  in  a 
state  of  purity  nnattainable  by  ordinary  nioaiis. 

Intermediate  between  olefiant  gas  and  the  solid  paraffin  in 
condensation,  but  of  the  same  per*oentage  composition,  are  a 
variety  of  other  bodies  which  assume  the  form  of  oils  more  or 
less  volatile  in  proportion  to  the  number  of  atoms  which  are 
compressed  into  the  same  bulk.  They  are  known  by  the  name 
of  paraffin  oils,  and  their  inflammability,  volatility,  and  •  con- 
sequent danger,  when  used  as  household  illuminants,  increase 
as  they  approach  in  rarity  the  gaseous  extremity  of  the  scale, 
and  diminish  as  they  draw  near  the  density  of  the  solid. 
True  paraffin  oils  must  be  carofnlly  distinguished  from  spurious 
bodies  of  the  same  name  ;*  those  contain  various  volatile  bodies, 
the  vapours  of  which  take  lire  at  the  ordinary  temperature,  and 
which  are  as  dangerous  as  common  turpentine  or  benzol  on 
the  appi*oach  of  a  light.  True  paraffin  oil  will  only  bum  in  the 
presence  of  a  wick,  and  is>  therefore,  perfectly  safe.  When 
burning,  it  also  splits  up  into  olefiant  gas,  and,  therefore,  pro- 
dnces  a  brilKantly-whito  light. 

We  stated  at  the  commencement  of  this  article  that  some  of 
the  products  of  the  distillation  of  coal  were  acid  bodies.  The 
most  important  of  these  is  carbolic  acid,  which  is  one  of  the 
principal  constituents  of  creosote.  This  has  recently  l)een  em- 
ployed for  sanitary  purposc^s.  Its*  antiseptic  properties  are 
remarkable,  and  when  united  with  lime,  it  forms  one  of  the 
most  powerful  disinfectants  known.  Carbolic  acid  is  now  pre- 
pared in  enormous  quantities  from  coal-tar,  and  has  been 
applied  with  eminent  success  in  several  towns  to  the  disin- 
fection of  sewage.  It  acts,  not  by  destroying  putrefactive 
principles  as  chlorine  does,  but  it  completely  arrests  deconj- 
position.  Animal  matter  washed  over  with  a  solution  of  this 
acid  may  be  exposed  for  any  length  of  time  to  the  atmosphere 
without  putrefying;  and  Dr.  Lyon  Playfair  mentions  an 
instance  in  which  a  human  body  was  preserved  for  two  months 
in  this  way  until  it  i^eaclied  a  distant  grave. 

When  carbolic  acid  is  acted  upon  by  nitric  add  a  somewhat 
similar  effect  is  produced  as  with  benzol  under  these  circum- 
stances ;  part  of  the  hydrogen  is  replaced  by  peroxide  of  nitro- 
gen, and  a  body  known  as  carbazotic  acid  is  produced.  Within 
the  last  few  years  this  body  has  been  extensively  employed  as 
a  dye.    The  colour  which  it  communicates  to  silk  or  wool  is  of 

**  Nor  must  they  be  confounded  with  petroleum  oil,  which  is  now  being 
imported  lai^ly  from  Canada  and  Pennsylvania.  This  substance  Yn\\  cause 
a  great  revolution  in  our  modes  of  illumination,  especially  amongst  the  poor. 
It  will  be  treated  in  $  epedal  aitide.^ED. 
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a  ricli  straw  yellow.  It  is  applied  to  fabrics  with  great  readi- 
ness, requiring  no  mordant^  and  is  one  of  the  most  permanent 
coloura  known.  Carbazotic  acid  has  other  valuable  properties ; 
for  instance^  it  is  a  valuable  medicinal  agents  being  similar  in 
its  action  to  quinine,  only  when  administered  it  exerts  its  tinc- 
torial properties  at  the  expense  of  the  patient's  skin,  dyeing 
him  a  lively  yellow.  It  also  has  an  intensely  bitter  taste,  and 
for  these  reasons  it  has  been  suggested  that  arsenic  and  other 
poisons  should  be  mixed  with  carbazotic  acid.  In  cases  of  slow 
poisoning,  the  yellow  appearance  of  the  person  to  whom  it  was 
administered  would  at  once  give  rise  to  a  suspicion  of  some- 
thing wrong. 

It  is  a  curious  fact,  that  from  coal-tar  may  be  extracted 
the  three  primary  colours,  red,  blue,  and  yeUow,  and  these 
being  obtained,  every  other  tint  is  easily  produced  by  their 
admixture. 

Our  space  forbids  us  even  to  refer  to  the  other  modes  in 
which  the  former  by- waste  products  in  the  manufacture  of  gas 
are  utilized.  We  must  now  proceed  to  the  next  division  of  our 
subject — SAGS.  We  have  spoken  above  of  Baron  Liebig's  pro- 
position to  measure  the  civilisation  of  a  country  by  the  amount 
of  soap  which  it  consumes.  We  think  a  better  standard  of  a 
nation's  progress  would  be  the  value  which  it  attaches  to  rags, 
for,  as  Dr.  Lyon  Playfair  observes,  it  is  quite  true  that  as 
nations  rise  high  in  the  world  they  appreciate  the  value  of  rags 
more,  and  ai*o  willing  to  pay  a  higher  price  for  them  from 
other  countries  where  their  value  is  not  appreciated.  First  and 
foremost  of  the  many  applications  of  this  humble  material  is  the 
manufacture  of  paper;  for  this  purpose  we  buy  from  other  nations 
no  less  than  15,000  tons  of  rags  annually,  besides  using  up  four 
times  that  amount  derived  fi*om  the  waste  of  our  own  jjopulation, 
representing  a  money  value  of  rags  equal  to  £700,000.  Within 
the  last  ten  yeai's,  paper  has  been  nianufacture<l  from  numerous 
other  materials,  but  nothing  has  yet  been  found  out  which  can 
in  any  way  compete  with  rags  in  strength  of  texture  or  beauty 
of  quality.  The  manufacture  of  paper  scarcely  comes  within 
the  limits  of  the  present  article,  but  we  may  refer  to  a  ver}*" 
valuable  improvement  which  has  been  effected  ^vithin  the  last 
few  years  in  connection  with  this  product.  Mr.  Gaine  described 
a  process  by  which  ordinaiy  unsized  paper  could  bo  converted 
into  a  material  similar  to  parchment,  by  a  momentary  immer- 
sion in  sulphuric  acid  of  a  ccrtaui  strength,  and  more  recently 
Messrs.  De  la  Eue  and  Co.  have  taken  up  the  manufactiu'e  of 
this  parchment-paper  conmiercially.  The  transformation  effected 
is  very  striking.  A  sheet  of  common  white  blotting  paper, 
which  will  scarcely  bear  its  own  weight  when  wetted,  is  con- 
verted in  a  few  seconds  into  a  substance  possessing  all  the  pro- 
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perties  of  ordinary  animal  parcliment,  and  so  strong  that  it  is 
only  torn  with  great  difficulty.  Tho  change  is  more  rcmark- 
ablo  inasTUuch  as  no  cliemical  alteration  has  taken  ])lace ;  the 
acid  simply  produces  a  molecular  change,  and  is  entirely  washed 
away  from  it  as  soon  as  the  desired  effect  is  produced.  Tlie 
applications  of  this  novel  material  ai'o  very  numerous ;  its  groat 
strength  (neai'ly  double  that  of  parchment),  and  its  indestructi- 
bility by  water  or  moisture,  render  it  a  valuable  material  for 
legal  documents,  such  as  policies  of  insurance,  scrip  certificates, 
deeds,  agreements,  &c.  It  is  also  used  to  replace  vellum  in 
bookbinding,  and  t^ikos  the  place  of  ordinary  paper  in  school- 
books,  and  other  books  exposed  to  constant  wear.  Tlie  manner 
in  which  it  bears  both  oil  and  water  colours  renders  it  of  value 
for  artistic  purposes ;  the  chemist  now  employs  it  largely  for 
the  now  process  of  dialytic  analysis,  and  ladies  use  it  exten- 
sively to  re2)lace  bladder  in  covering  preserve  pots,  &c. 

But  there  is  another  class  of  rags — ^those  6*001  woollen 
materials — ^^vliich  cannot  bo  thus  employed  for  tho  pm^poses  of 
the  paper  maker.  Om'  readers  are  probably  awai^e  of  the 
transformations  which  cast-off  cloth  garments  undergo;  their 
change  into  "niungo,'^  "  slioddy,"  imd  ^^  devil's  dust,^'  and  their 
re-appearance  as  "  ladies'  cloth  -/'  their  subsequent  degeneration 
into  druggets,  and  final  utilization  for  ornamenting  our  walls  in 
the  form  of  flock  paper.  These  we  pass  over,  and  will  trace 
the  historj"  of  woollen  rags  after  they  have  thus  been  toiiured 
and  wrought  into  every  textile  form  which  the  ingenuity  of 
manufacturers  can  devise.  Ilie  fibre  of  the  wool  may  have 
become  physically  coin|)letely  broken  up,  and  disorganized  by 
repeated  treatment,  but  its  chemical  value  remains  unalt-ered, 
and  the  Lu'ge  amount  of  nitrogen  wliich  it  contains  is  too  valu- 
able to  be  thrown  away.  Tons  upon  tons  weight  of  this 
woollen  refuse  are  sold  for  manure,  and  its  excellent  propeiiiea 
in  this  respect  are  well  shown  by  tho  perfection  of  tlie  early 
brocoU  which  is  supplied  so  plentifully  to  the  London  market 
from  Cornwall. 

The  class  of  goods  called  muslin-de-laine  for  a  long  time 
baffled  the  waste  product  utiUtarian.  The  cotton  fibre  was 
valuable,  and  tho  woollen  fibre  was  valuable,  apart,  but  the  diffi- 
culty lay  in  separating  the  two.  Either  of  them  could  bo 
destroyed  by  chemical  means ;  thus,  steeping  the  mixed  fabric 
in  acids  converted  tho  cotton-weft  into  sugar,  when  the  wool 
was  left  available ;  and,  on  the  other  liand,  an  immersion  into 
an  alkali  dissolved  out  tho  woollen- wiu»p  and  left  tho  cotton. 
But  the  manufacturer  was  not  satisfied  with  this ;  he  wanted 
both  fibres ;  and  Mr.  F.  0.  Ward  has  ktely  introduced, 
and  illustrated  in  the  chemical  department  of  tho  Inter- 
national Exliibition,  a  most  ingenious  process  by  which  tliis 
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desideratum  la  accom]ilislicd.  He  takes  the  mixed  fabric 
and  subjects  the  rags  to  tlie  action  of  steam  at  a  pressure  of 
four  or  five  atmospheres.  The  effect  of  this  is  to  char  tho 
wool,  rendering  it  very  friable,  whilst  the  cotton  is  not  in 
the  least  injured.  The  action  over,  the  rags  are  beaten  and 
fiifbed,  when  the  cotton  is  loft  behind  in  tho  fibrous  state, 
whilst  the  brittle  matter  into  which  tho  wool  has  been  con- 
verted separates  in  the  form  of  powder.  TTie  cotton,  being  as 
firm  and  as  strong  as  ever,  may  bo  applied  to  a  variety  of 
purposes  :  some  very  excellent  paper  made  of  cotton  separated 
in  this  manner  is  shown  by  Mr.  Ward ;  tho  wool  is  sold  as  a 
manure,  under  the  name  of  "  crenato  of  ammonia/' 

But  woollen  refuse  can  be  applied  to  higher  purposes  than 
forcing  early  cabbages ;  tho  chemical  manufacturer,  utilizing  in 
another  way  the  nitrogen  which  it  contains  so  plentifully, 
throws  it  into  his  cauldron,  and  stews  it  down  with 
pearlash,  horns  and  hoofs  of  cattle,  old  iron-hoops,  blood, 
clippings  of  leather,  and  broken  horse-shoes  —  when  it 
produces  the  beautiful  yellow  and  red  salts,  known  as  the 
pmssiates  of  potash,  magnificent  ciystals  of  which  may  bo  seen 
in  the  Eastern  Annexe.  From  these  salts,  tho  rich  and  valuable 
pigment,  Prussian  blue,  is  made ;  and  under  this  form  our  old 
rags  start  upon  a  fresh  career  of  beauty  and  usefulness,  forming 
in  their  turn  other  waste  products  which  aro  again  seized  hold 
of  by  skilful  intelligence,  and  re-utilized. 

We  now  approach  the  vast  and  important  subject  of  Bones. 
The  uses  to  which  these  are  apjilied  aro  endless.  Their 
mechanical  applications  for  knife-handles  and  similar  purjioses 
do  not  require  more  than  a  passing  reference  here,  but  we  may 
state  that  the  quantity  annually  imported  into  this  country 
represents  a  money  value  of  £400,000.  Chemically  speaking, 
bone  consists  of  a  little  moro  than  half  its  weight  of  phosphate  of 
Kme,  and  about  a  third  of  its  weight  of  cartilage,  the  remainder 
being  made  up  of  earthy  matters  unimportant  for  our  purpose. 
Tho  applications  of  each  of  these  constituents  of  bono  are 
numerous:  tho  cartilage  is  capable  of  being  extracted  by 
boiling  water  under  ])ressure,  being  converted  into  a  g(?latinous 
substance,  and  is  then  used  in  large  quantities  by  tho  calico- 
printer  for  stiffening  the  fabric.  Tho  substances  known  to 
housekeepers  as  gelatin  and  calfs-foot  jelly  usually  consist  of 
this  extracted  cartilage  in  a  ])urified  form.  Isinglass  is  (|iiite  a 
different  subst^ince  in  its  origin,  although,  clioniically  s]ieakin<]f, 
only  gelatin.  It  is  prcparetl  from  the  sounds  of  coi4ain  species 
of  sturgeon ;  and,  from  its  somewhat  high  price,  has  long 
tempted  manufacturers  to  produce  an  imitation  in  ordinary 
gelutin.  The  success  which  has  attended  this  endeavour  may 
be  seen  by  an  examination  of  seveml  cases  in  tho  Eastern 

^2 


(>S  1>0PULAU   SCIUNCE   BBVIEW. 

Aiinoxc.  Viewed  as  an  attempt  to  endow  the  humble  gelatin 
with  some  of  the  elegance  and  refinement  of  its  more  costly 
competitor^  these  endeavours  deserve  all  the  success  which  lias 
attended  them ;  hut^  in  the  hands  of  some  retail  sellers^  this 
legitimate  imitiition  is  often  palmed  off  upon  tlie  public  as 
genuine  isinglass^  when  it  assumes  the  character  of  an  unjustifi- 
able imposition. 

When  bones  are  heated  without  accoss  of  air^  the  organic  matter 
of  the  cartilage  is  decomposed — oily  products  passing  over  and  a 
black  carbonaceous  residue  being  left.  This  is  known  by  the  name 
of  bone-black  or  animal-charcoal,  Und  consists  of  carbon  in  an 
extremely  fine  state  of  division  difiiised  through  the  inorganic 
constituents  of  the  bones.  Bono-black  has  a  great  affinity  for 
several  organic  colouring  matters,  and  is  extensively  used  ibr 
decolourizing  syrups,  sugar,  and  other  things.  If  a  solution  of 
dark  brown  sugar  be  filtered  through  a  layer  of  bone-black  it 
passes  through  perfectly  bright  and  colourless ;  port- wine  may 
in  a  similar  manner  be  obtained  as  colom'less  as  water,  without 
its  flavour  being  much  impaired.  The  oil  which  distils  over 
during  the  operation  of  c-alciniog  is  known  in  commerce  ns 
"  Dippel's  animal  oil ; "  it  contains  auiUne  and  several  other 
basic  bodies^  and  can  bo  employed  for  the  production  of 
colouring  matters  in  the  same  way  as  coal-tar. 

The  subject  of  urtUicial  manure  is  ono  which  has  received 
great  attention  of  late  years.  Chemists  liavo  discovered  that 
tho  earthy  constituents  of  bones  form  one  of  the  most  valuable 
foods  of  plants,  and  to  supply  tho  soil  of  Enghuid  with  tho 
earthy  phospliatcs  wliich  are  aamually  removed  from  it  by 
cereals  and  other  crops,  manufacturers  now  not  only  make 
use  of  recent  bones,  but  avail  themselves  of  the  rich  store  of 
phosphatic  wealth  existing  in  the  fossilized  remains  of  extinct 
aniuials.  The  so-called  superphosphate  of  lime  consists  of 
calcined  bones,  or  coprohtes,*  which  have  been  reduced  to  fine 
powder  and  then  treated  with  sulphuric  acid ;  j)art  of  tho  lime 
is  I'omoved  by  this  process  and  tho  remaining  supei*|)hosphate 
is  obtained  in  a  form  which  is  readily  assimilated  by  plants. 

Tlie  manufacture  of  phosphorus  —  ^Hhat  dark,  unctuous, 
daubing  mass,'^ — ^which  has  now  become  so  important  and 
universal  an  agent  of  civilization,  is  tho  last  product  from 
bones  which  claims  our  attention.  It  is  prepared  from  tho 
phosphoric  acid  contained  in  bones  by  heating  it  to  a  very  high 
temperature  with  charcoal.  Tho  five  cciuivalents  of  oxygen 
contained  in  the  phosphoric  acid  are  removed  by  the  charcoal, 
and  the  phosphorus  distils  over.  The  crude  product  is  after- 
wards purified  by  distillation  and  squeezing  through  chamois 

"^  Goprolites  are  supposed  to  be  tlie  petrified  dung  of  reptiles. 
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leathei".  One  of  the  largest  firms  for  the  preparation  of  this 
elementj  Messrs.  Albright  and  Wilson,  of  Oldbury,  exhibit  a 
most  interesting  case  illustrating  this  manufacture,  the  beautiful 
semi-transparent,  wax-like  appearance  and  the  large  blocks  in 
which  it  is  produced  are  very  accurately  illustrated  (phosphorus 
itself  being  inadmissible  in  the  building). 

The  great  consumption  of  phosphorus  is  of  course  in  the 
manu&cture  of  lucifer  matches  j  in  this,  two  diflSculties  have  to 
be'  cbnt<5nded  with,  phosphorus  being  the  most  inflammable 
body  known,  and  also  one  of  the  most  poisonous.  Numerous 
had  been  the  attempts  to  overcome  these  difficulties  in  the 
manufacture  of  this  useful  though  humble  commodity,  but  the 
liability  to  explosion,  und  the  terrible  disease  to  which  the 
workmen  who  inhale  the  phosphuretteil  vapours  arc  subject, 
seemed  scarcely  capable  of  being  obviated,  when  IVofessor 
iSchriJtter,  by  one  of  the  most  remarkable  discoveries  in 
modem  chemistry,  effected  an  entire  i-evolution  in  the  manu- 
facture. He  discovei-ed  that  when  common  phosphorus  wjis 
hcnted  for  some  time  in  a  close  vessel  to  a  temperature  of 
470^  F.,  it  underwent  a  complete  alteration  in  the  whole  of  its 
physical  characters.  From  a  white,  waxy,  crystalline  body, 
soft  and  flexible  as  lead,  it  became  a  deep  red,  amorjihous, 
opaque  mass,  hard  and  brittle  as  glass.  The  white  phosphorus 
quickly  ignites  by  mere  cxi)osure  to  the  air;  the  red  phosj)horus 
will  not  ignite  spontaneously,  and  may  be  packed  up  in  boxes, 
in  the  dry  state,  ^^thout  any  danger.  The  white  phosphonis 
is  as  poisonous  as  arsenic,  niul  has  a  strong  garlicky  smell, 
whilst  the  red  is  without  odour,  and  has  no  poisonous  pro- 
perties. The  former  is  luminous  in  the  dark,  and  melts  at 
108*^  F.,  whilst  the  latter  is  perfectly  illuminous,  and  requires  a 
temperature  above  500'  F.  to  melt  it.  Lastlj^,  the  white  is 
freely  soluble  in  various  licjuids,  whilst  scarcely  any  known  sol- 
vent will  touch  the  red  modification.  In  spite  of  these  striking 
differences,  the  red  phosphorus  answers  quite  as  well  for  match 
making  as  the  common  sort,  and  as  the  transformation  may  bo 
effected  with  very  little  trouble,  there  is  no  doubt  that  the 
harmless  variety  'will,  in  course  of  time,  entirely  supersede  the 
dangerous  variety. 

Considering  the  frightful  disea.«»e  which  attacks  and  destroys 
the  jawbones  of  the  workpeo|)le  employed  in  making  common 
matches,  and  at  the  same  time  their  highly  poisonous  pro- 
perties, we  think  it  the  duty  of  every  person  to  cncom-age  to 
the  utmost  the  manufacture  of  mat-ches  made  from  red  or  allo- 
tropic  phosphorus.  Of  these,  two  varieties  are  at  present  befoTO 
the  public.  One  kind  is  exactly  like  the  oi'diiuiry  match  in  which 
the  oxidizing  material  and  the  red  phosphonis  are  mixed  to- 
gether, and  put  on  the  tips  of  the  splints,  tli tiering  there- 
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foro  from  tho  common  kind  only  in  being  non-poisonous.  Tho 
other  variety  of  match  is  a  very  beautifiil  invention.  It  is 
called  the  safety  match,  and  well  deserves  its  name.  In  our  last 
number  (pap^o  522),  we  gave  a  short  notice  of  this  invention, 
and  we  will  therefore  only  briefly  refer  to  it  here.  The  oxidiz- 
ing material  alone  is  put  upon  the  match,  the  red  phosphonis 
being  mixed  with  emery,  and  pasted  on  tho  side  of  the  box ; 
the  match  is  therefore  not  a  match  until  it  is  brouglit  in  con- 
tact with  this  friction-paper,  and  the  splints  may  consequently 
be  trampled  upon  and  littered  about  the  house  with  perfect  im- 
punity.    No  accidental  ignition  can  possibly  take  place. 

Wo  have  thus  briefly  sketched  a  few  of  the  valuable  applica- 
tions of  substances  which  some  years  ago  were  looked  upon  as 
utt<jrly  valueless.  Coal-tar,  rags,  and  bones,  rise  from  the  sower 
and  dust-heap,  and  are  transformed  by  chemistry  into  costly  luxu- 
ries, or  necessaries  of  civilization,  giving  employment  in  their 
transformations  to  a  large  number  of  our  working  classes. 
Necessary  limitaticm  of  our  space  has  compelled  us  to  omit  all 
reference  to  other  waste  products  which  aro  now  almost  as 
extensively  utilized ;  but  an  attentive  examination  of  tho  mag- 
nificent and  unrivalled  display  of  chemical  manufactures  now 
collected  together  at  South  Kensington,  vnil  con\anco  tho 
student,  that  to  the  chemist  thei'O  is  no  such  thing  as  a  waste 
product,  that  which  is  so  designated  being  to  him  a  coflbr  of 
untold  wealth,  ready  to  yield  up  its  treasures  to  any  one  apply- 
ing to  it  the  master-key  of  knowledge. 


No.   IV. 
THE   PIIILOSOrniCAL   INSTRUMENTS. 

]3Y  JAMES  BREKN^  F.C.A.S. 


SINCE  the  I'Jxhibition  of  1851,  the  improvements  in  philo- 
sophical instruments  have  been  sufficiently  various  and 
impoi'tant.  Those  which  are  now  universally  knoAvii  were  tlien 
undreamt  of.  The  stereoscope  has  come  into  general  use,  and 
instead  of  the  ghastly  rej)reseTitations  given  by  the  daguerreo- 
t}'pe  process,  we  have  now  solidity  itself  pictured  forth  in  plain 
black  and  white  by  the  assistance  of  this  little  instrument.  The 
collodion  process,  with  wliich  it  lias  been  accompanied,  has 
reached  the  atmost  perfection.    Photographs  of  tho  solar  spots 
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IiATo  been  taken  as  it  wore  in  relief, — transferred  by  electro- 
metallurgy to  a  solid  form,  and,  dispensing  altogether  with  the 
engraver's  aid,  printed  from  in  the  ordinary  manner.  The 
binocular  microscopo  has  given  a  fresh  impetus  to  the  study  of 
nature  in  its  most  minute  and  intricate  forms.  *  Telescopes, 
indeed,  there  were  in  abundance,  and  good  ones  too,  at  the 
hist  Exhibition,  but  they  have  since  been  exceeded  in  power 
and  excellence,  although,  with  the  exception  of  Foucault's  suc- 
cessful contrivance  of  silvering  a  parabolic  glass  surface,  nothing 
novel  has  been  introduced  in  their  construction.  In  the  matter 
of  reflecting  telescopes  with  metal  mirrors,  the  movement  has 
been  retrograde ;  but  even  tliis,  perhaps,  has  boon  judicious. 
At  the  epoch  of  the  Exhibition  of  1851,  Lord  llosso's  six-foot 
reflector  was  in  full  operation — disclosing  the  wonderful  spiral 
structure  of  several  nebulae,  resolving  others,  and  thus  connect- 
ing them,  in  difterent  respects,  with  the  form  and  nature  of  our 
own  Milky  Way.  But  the  labour  of  years  bestowed  upon  its 
construction,  and  the  difliculty  of  keeping  its  polished  surface 
in  proper  condition,  have  not  been  found  sufiicieutly  fruitful  in 
results  to  warrant  the  extension  of  this  description  of  telescope. 
Only  one  telescope  of  large  dimensions  has  since  been  con- 
structed on  this  plan, — tho  four-foot  mirror  of  Mr.  LasscU, 
from  which,  doubtless,  by  aid  of  the  clear  sky  of  Malta  and  the 
long  experience  of  the  maker  and  observer,  gi'cat  results  may 
bo  anticipated.  It  is  remarkable,  that  it  has  been  tho  makers 
of  reflecting  telescopes  who  have  been  most  successful  in  celes- 
tial discovery, — tho  two  Herschols,  Lord  llossc,  Mason,  and 
Lasscll,  are  striking  instances  of  this, — but  the  care  required  to 
keep  them  in  working  order,  already  alluded  to,  has  caused 
astronomers  to  have  recourse  once  more  to  the  original  refract- 
ing telescope,  and  the  latter  has  gained  consideral)ly  by  the 
preference.  8eparate  instruments  for  meridional  observation 
(on  a  large  scale)  do  not  figure  at  the  Exhibition  of  1802. 
Thanks  to  the  present  Astronomer  Eoyal,  the  transit  instru- 
ment and  mural  circle  have  been  united  into  one  solid  apparatus, 
with  which  a  single  observer  can  do  the  same  work  much  more 
satisfactorily  than  two  on  the  old  system,  and  register  the  right 
ascension  and  dechuation  of  an  object  with  the  same  ease  and 
equal  certainty  as  on  the  ancient  plan. 

The  electric  telegraph  is  now  a  domestic  institution,  vastly 
simplified,  but  yet  capable  of  further  improvement,  particularly  in 
the  insulating  of  the  submarine  cable ;  for  out  of  14,000  miles 
already  laid  down,  only  4,000  are  stated  to  be  in  working  order. 

It  would  bo  impossible,  wnthin  the  hmits  of  a  short  summary 
sncli  as  the  present,  to  go  seriatim  through  the  various  objects 
exhibited  by  one  hundred  and  fifty  different  inventors  and 
manufacturers.    In  those  articles  where  taste  and  omamenta- 
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tion  are  most  in  vogue,  sach  as  opera-glasses  and  optical  toys, 
the  Britisli  collection  is  as  showy,  end,  we  believe,  much  more 
solid  than  those  of  other  countries.  It  is  interesting  to  notice 
the  most  ordinary  applications  of  science ;  how  some  dosens  of 
spectacle-glosses  are  ground  and  polished  at  the  same  time*-* 
arranged  cuid  fixed  aroimd  a  convex  or  concave  disc, — and  how 
a  rough  lump  of  steel  is  punched  and  worked,  until,  without 
joint  or  soldering,  it  comes  forth  a  spider-web  frame  for  those 
lenses,  such  as  Ariel  might  give,  or  Cinderella  receive.  In  the 
higher  branches  of  optical  art,  where  the  brain  is  equally 

S^tent  with  the  fingers,  we  miss  many  names  fietmihar  in  1851. 
era,  of  Munich,  who  gained  the  council  medal  at  die  last 
Exhibition,  is  not  represented  in  the  present  building,  although, 
from  the  fine  collection  of  telescopes  which  he  is  now  construct* 
ing,  he  might  easily  have  spared  a  specimen.  Ertel,  to  whom, 
for  his  fine  graduations,  the  jury  awarded  the  great  medal  in 
1851,  but  who,  nevertheless,  by  a  decision  of  the  council  of 
cliairmcn,  only  received  the  ordinaiy  one,  is  equally  invisible. 
Troughton  and  Simms,  to  whom  the  same  thing  happened,  are 
also  unrq^resented ;  and  the  names  of  Lerebours,  Socrctan, 
and  Steinheil,  do  not  appear  in  the  catalogue.  Only  one 
specimen  of  Foucault^s  mirrors,  and  this  of  small  dimensions, 
ap]3eai'S  at  the  present  international  show.  The  United  Statc6> 
which,  on  the  last  occasion,  contributed  so  much  that  was  new 
and  interesting — ^methods  of  recording  transits,  electric  tele- 
graph apparatus,  photographs  of  the  moon  —  do  not  eend  a 
single  article  to  classes  13,  14,  or  15,  and  yet  the  excellence 
of  AJvan  Clarke^s  telescopes  is  duly  appreciated  in  this  country. 
Neither  the  large  telescope  of  Professor  Amici  (Florence),  of 
17^'^  inches  aperture,  nor  any  other  of  the  splendid  list  of  his 
scientific  instruments  given  in  the  catalogue,  arrived^  although 
they  had  been  eagerly  expected,  at  the  Int<?mational  Exhibition. 

Still,  however,  enough  has  been  exhibited  to  show  lihe  pro- 
gi'ess  of  science  during  the  last  ten  years.  The  large  equa- 
torial made  by  Grubb,  of  Dublin,  strikes  us  by  the  solidity  and 
convenience  of  its  fittings ;  the  diameter  of  the  object-glass  is 
twelve  inches,  and,  should  it  be  wortliy  of  the  mounting,  will 
certainly  make  a  noble  instrument.  The  mere  metal-work  is, 
however,  a  subsidiary  aflair  in  a  telescope — ^what  is  most 
required  is  perfect  and  colourless  definition,  and  this  is  only  to 
be  attained  by  tlie  piuity  of  the  glass  and  the  accurate  form 
and  complete  polish  which  the  artist  bestows  upon  the  four 
spherical  surfaces  of  the  crown  and  flint  lenses.  The  finish  of 
Cookers  instruments  is  well  known.  His  principal  one  is  a  tele- 
scope of  eight  inches  weirture,equatorially  mounted  and  furnished 
wiui  a  vexyaolid  base.  The  conveniences  for  motion  in  right  ascen- 
BJT"  "^n  are  excellent ;  the  hour  circle  is  moved  by 
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clockwork^  which^  as  he  is  also  an  exhibitor  in  the  department 
of  Horology,  may  be  expected  to  be  perfect.  This  apparatus^ 
whilst  in  motion^  keeps  the  telescope  always  pointed  to  the 
same  celestial  object.  The  other  telescopes  which  he  exhibits 
are  smaller,  but  the  fittiDgs  and  brass-work  are  in  all  cases 
very  fine.  Dallmeyer  exhibits  some  astronomical  telescopes  in 
which  the  stand  and  slow-motion  apparatus  are  very  commodious. 
Wandering  about  the  cases  in  the  galleiy,  we  perceive  many 
fine  telescopes  of  from  one  to  fivo  foot  focus^  and  fixed  on 
stands  of  all  descriptions — ^nothin^^  novel  in  design^  although 
perfect  in  manufacture.  Of  the  object-glasses  (which  are  not 
exposed  tu  view)  we  can  form  no  opinion;  but,  considering 
their  small  sisse  and  the  consequent  ease  with  which  they  are 
made,  it  is  almost  certain  tluit  they  are  in  all  respects  equal 
to  the  instruments  of  which  they  constitute  so  important  a 
part. 

The  gem  of  the  Exhibition^  in  this  department,  is  the  great 
28*foot  telescope  belonging  to  J.  Buckingham,  Esq.,  C.E.,  who 
has  fitted  it  up  for  his  own  private  use,  and  has  himself  devised 
and  manufactured  all  its  various  and  novel  machinery.  The 
object-glass  of  twenty  inches  aperture  is  the  largest  successful 
attempt  that  has  hitherto  been  effected.  It  is  the  work  of 
Wray,  and  has  been  ground  and  polished  to  the  true  curves  by 
his  improved  methods ;  speaking  admirably  for  the  perfection 
of  the  system,  as  the  sur&ce  docs  not  show  the  least  fjruin 
when  examined  with  a  microscope,  and  the  chromatic  and 
spherical  aben^atious  are  quite  corrccte<l.  AVliilst  amateurs 
and  observers  have  worked  their  own  mirrors  with  one  surfote, 
it  has  been  reser\'ed  for  opticians  ^iroper  to  ])roducc  the  peifoct 
object-glass  of  four  or  oven  six  surfaces.  Few  can  conceive 
the  difficulty  of  producing  an  achi*omatic  lens  of  twenty  inches 
diameter — the  slightest  deflection  from  the  tnio  ligure,  pro- 
duced by  an  extra  stroke  of  the  polisher,  renders  the  glass 
quite  worthless.  It  may  be  stated  that  the  most  powerful 
refractor  hitherto  in  use  (if  we  except  that  made,  dunng  the 
present  year,  by  Alvan  Clark,  of  184  inches)  is  the  16-inch,  by 
3lerz,  at  Pulkowa ;  but  the  light-gi'asping  power  of  this  latter 
(var3'ing  as  the  squares  of  the  diameter)  is  only  as  2oG  to  400, 
in  comparison  with  that  here  exhibited  j  so  that  when  tlio 
present  instrument  Ls  broupf^ht  into  operation,  we  may  expect 
manv  discoveries  to  be  made  in  the  constitution  of  those  faint 
nebulas  which  Lord  Rosso  has  rendered  celebrated.  This 
telescope  has  as  yet  been  comparatively  untried,  but  it  is  to  be 
hoped  that  the  vast  amount  of  skill,  lalK)ur,  and  capital  em^ 
ployed  in  its  construction  will  lead  to  many  important  results. 
The  method  of  mounting  is  very  commodious — all  the  clamping 
and  slow  motions  can  be  effected  from  the  eye  end,  and  the 
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decUnatiioa  circle  is  intended  to  l)e  read  off  from  the  same  part. 
In  tb»  same  cAse  iu  tho  eallery  in  T^bioli  this  great  objecb-glaes 
is  pxliibited,  there  are  other  Bjieuiinena  of  lenses,  also  ground 
and  poliahed  by  Wray,  all  of  which  (including  a  P-iuch  and  5-ineli 
glass)  havo  becrn  equatorially  mounted  by  Mr.  Buckingham  for 
hJB  particular  use.  The  simplidty  and  steadiness  of  the  port- 
able stand,  and  the  beGutiful  workmanship  of  tiio  7-foot  tele- 
scope-, will  be  much  admired,  Wn  may  congratulate  Messrs. 
Buckingham  and  Wray  upon  theb'  remarkable  success  ia  thia 
branch  of  optics,  and  upon  the  introduction  into  England  of  a 
perfection  in  telescopos,  both  ua  ixigardii  size  and  capability, 
which  bad  hitherto  beou  monopolised  by  the  Munich  artists, 

Tho  difficulty  of  obtaining  a  fixed  position,  uithor  fur  an 
observer  or  his  insti-umenl,  on  board  a  rolling  ship,  has  ofbeu 
been  endeavoured  to  be  rectified,  but  Jiifherto  without  success. 
Chairs,  suspended  lilto  a  chronometer  in  nimiorous  gymbali), 
have  not  been  foimd  sufficient  to  give  the  necessary  steadinesa. 
Peg-tops,  with  a  piano  mirror  on  the  upjier  part,  spun  on  the 
deck  of  a  ship,  have  been  used  iu  oi-der  to  give  a  fixed  horizon, 
Pioftasor  Smyth  has  turned  the  gyroscope,  or  rather  the 
principle  of  free  rotation,  to  occoimt  in  an  instrument  con- 
atmcted  by  him,  and  tried  with  success  on  his  journey  between 
Ijcith  and  St.  Petersburg.  Witli  tliis  gigantic  inshiiment, 
which  required  to  bo  set  m  motion  by  the  combmed  action  of 
all  hands  on  board  ship,  he  was  enabled  to  keep  an  instrumenb 
directed  to  any  heavenly  body  notwithstanding  tho  rolhng  or 
pitching  of  tho  vessd.  The  utihty  of  this  invention  will  be 
i-eadily  understood  by  those  who  have  endeavoured  to  observe 
the  occultation  of  a  star  or  of  Jupiter's  6at«]hte8  on  the  deck 
of  a  sailing  or  steam  vessel.  With  a  similar  apparatus  he  is 
able  to  register  tho  degree  and  effects  of  all  those  motions,  or 
to  show  any  two  of  them  combined. 

When  Oersted  perceived  (iu  1810)  that  a  magnetic  needle 
suspended  freely  coidil  be  tmiied  to  one  side  by  the  transmission 
of  tho  electric  fluid  passing  through  a  wire  parallel  and  near  it, 
no  matter  at  what  distajice  the  battery  was  placod,  the  telegraph 
was  virtually  discovered.  It  took  long  years,  however,  to  real- 
ise tJiis  invention ;  to  find  a  litting  battery  i  a  perfectly  insu- 
lated wire;  a  convenient  code  of  signals,  During  the  few  years 
previous  to  the  Exhibition  of  1 85 1  tins  science  made  immense 
progress.  Not  only  were  telegraphs  then  transmitting  mes- 
sages, but  actually  printing  them  on  ribbons  of  pajxT,  and  the 
electric  cunvnt  had  even  been  used  in  recording  the  paasnge 
of  a  star  across  the  wires  of  tho  trans it-instmment ;  thus  throw- 
iug  the  ear  out  uf  employment  altogether,  and  bringing  the 
JBB^j^Vjtopch  into  operation  instead.  Since  that  timo  the 
^^^^^^^fhB^Our  has  been  to  simplify  the  alphabet,  to  obtain 
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a  good  working  electric  current — to  havo  a  perfectly  insulatccl 
line  of  wire,  which,  by  their  united  action,  would  suj)plnnt  the 
letter-carrier  and  take  the  pliice  of  the  Semaphore,  equally 
regardless  of  tide,  storm,  or  hazy  weather.  The  labours  of 
Bright,  Walker,  and  Wheatatone  havo  resulted  in  a  degree  of 
excellence  which  can  scarcely  bo  8uri)assed ;  one  has  only  to 
enter  the  ncai'ost  telegraph-office  and  have  his  message  tnms- 
mitted  to  the  most  distant  countv  of  Enfflaud  in  a  few  momonts, 
in  order  to  bo  a])prised  of  this  fact.  Further  economy  in  tho 
working,  and  still  greater  celerity,  apjKmr,  however,  to  bo  the 
aim  of  the  telegmph  engineer,  in  one  respect  lhet?o  endeavours 
must  command  our  liveliest  sympathy.  'J'ho  most  simple 
system  of  ti^ain-signalling  will  assuredly  be  fomid  to  bo  the  best 
not  only  in  the  working  l^nt  in  the  less  liability  to  get  out  of 
repair.  Tyer  exhibits  an  instrument  which  can  be  worked  by 
the  most  unskilful  hands,  and  by  means  of  a  gong,  a  bell,  a  red 
indicator  and  a  black  indicsitor,  gives  all  the  signals  having 
reference  to  the  safety  of  the  train,  and  cannot  by  any  possi- 
bihty  bo  mistaken.  One  condition  necessray  to  be  observed, 
and  which,  il*  strictly  adhered  to,  would  prevent  numerous 
accidents,  is  that  "  no  signal  is  to  be  considered  complete  until 
the  reply  has  been  received.'^  Allan  exhibits  his  Automaton 
Telegraph,  in  which  sevei'iil  novelties  are  introduced.  In  tho 
first  plac-e,  any  person  sending  a  message  intended  t<)  be  con- 
fidential, and  having  the  cipher  in  his  possession,  punches  the 
dots  separately  on  a  ribbon  of  paper  at  the  signalling-office, 
and  this  paper  being  passed  over  the  tooth  of  a  small  rotating 
spin-  wheel,  electrical  contact  ensues  at  tho  different  punctures, 
which  is  duly  answered  by  a  similar  puncture  on  a  similar  ribbon 
of  paper  at  the  rcrnvmij  oilice.  Jiy  this  method  it  will  be  seen 
that  the  signalling  or  recording  clerk  is  no  longer  necessary, — 
the  slips  of  j)apcr  are  put  into  the  machine  at  one  office  and  aro 
instantaneously  reproduced  on  the  paper  at  the  other  extremity. 
The  punched  hieroglyphics  are  delivered  to  the  person  for  whom 
they  arc  intended,  and  the  telegraph  clerk  is  completely  igno- 
rant of  tlio  pur|)ort  of  the  message,  l^oth  the  ])Ositivo  and 
negative  electric  cun^ents  are  used  for  marking,  thus  causing 
a  saving  of  80  ])er  cent,  in  the  number  of  cmTcnts  sent  through 
tho  wires.  In  Allan's  composing-machine  the  Morse  s^-stem 
of  dots  and  dashes  is  altogether  rejected,  and  the  system  of 
dots  alone  made  use  of — the  number  of  duts  fonning  any  letter 
being  punched  on  the  ribbon  at  a  single  operation  by  merely 
touchinof  one  of  the  thirty  keys  of  an  instrument  arninj^ed  like 
a  piano.  One  of  the  particular  advantages  which  the  system 
possesses  is  that  the  ribbon  of  paper  at  the  sending  end  mny  be 
passed  thi'ough  the  apparatus  several  times,  always  reproducing 
a  similar  one  at  tho  receiving  extrcmity,  and  may  thus  be  a 
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source  of  economy  where  numerous  copies  of  the  same 
despatch  are  required  to  be  delivered  at  the  same  time — as, 
for  example,  at  various  newspaper  offices.  The  various  letters 
arc,  however,  sent  as  rapidly  by  Henley's  more  simple  machine, 
which  prints  by  dots  and  dashes.  Probably,  Hughes's  American 
printing  telegraph,  in  which  the  letters  are  printed  in  Roman 
type  at  onco,  will  eventually  come  into  general  use. 

Of  all  the  numerous  trophies  in  the  nave  of  the  Exhibition, 
the  holophotal  light-house  revolving  apparatus  of  Messrs. 
Chance  is  the  most  dazzling,  and  one  regrets  that  there  is  not 
an  opportunity  of  witnessing  the  flashes  of  hght  which  it  would 
send  forth  were  the  building  in  a  stiite  of  darkness,  and  the 
great  lamp  at  its  centre  duly  burning.  How  different  from  the 
first  attempts  at  hght-houses — where  a  fire  of  flaming  coal  or 
wood  warned  the  mariner  of  his  approaching  danger,  or  even 
from  the  feeble  light  of  a  few  caudles,  without  either  metal- 
reflector  or  "  bulPs-eyc,''  which  for  half  a  century  surmounted 
Smeaton's  noble  sti-ucture.  Bach  of  those  curved  and  annular 
prisms  and  lenses  are  ground  and  pohshed  with  mathematical 
exactness  in  order  to  reflect  and  refract,  and  so  economize 
every  ray  of  light  proceeding  from  the  four  concentric-li«^ted 
wicks,  and  send  them  far  and  wide  round  the  horizon.  With 
one  of  those  massive  glass  cages  the  light  may  be  seen  at  a 
distance  of  thirty  miles,  llio  dioptric  light-house  apparatus, 
although  oflcn  thought  of,  has  only  been  successfully  realized 
within  comparatively  few  years,  and  that  mainly  through  the 
exertions  of  Frcsnel.  The  combination  of  metal  reflectors  and 
lenses  proposed  by  that  eminent  ])hilosopher,  who  busied 
himself  as  much  with  the  humble  improvement  of  the  lamp 
itself  as  with  the  deeper  researches  on  the  fonn  and  ari-ange- 
ment  of  the  lenses,  is,  however,  here  mucli  simplified,  and 
glass  is  made  to  perform  the  whole  duty.  The  perfection  to 
which  the  manufacture  of  this  material  has  been  carried,  and 
the  improved  plans  introduced  by  Mr.  Stephenson  in  the 
arrangement  of  the  prisms  by  which  the  divergent  rays  of  the 
flame  arc  gathered  up  and  distributed  in  one  uniform  horizontal 
beam,  have  fiilly  proved  the  excellence  of  the  change.  Tlio 
lantern  revolves  on  its  axis  by  means  of  clockwork  machinery, 
which  keeps  an  uniform  rate  of  motion,  and  by  the  number  of 
flashes  emitted  the  sailor  is  able  to  tell  the  name  of  the  par- 
ticular lighthouse  to  which  he  is  near.  Among  other  articles 
exhibited  by  this  firm,  we  might  point  attention  to  the  discs  of 
glass  of  twenty-five  inches  in  diameter^  prepared  for  optical 
purposes,  and  from  which  it  is  to  be  hoped  tliat,  itpetf^^'^ej 

may  speedily  be  worked  up  into  tiie^ttM^glAM  tf^'af' 
refractor.  .  i..iiii«waf*''^  innM....    . 

When  magnetic  obaervatoridi'  tas 
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necessary  for  aiK  observer  to  be  constantly  in  attendance,  in 
order  to  register  the  different  fluctuations  of  the  magnets. 
!Mr.  Brook  hit  upon  tlio  happy  idea  of  applying  the  photo- 
grapliic  process  to  tliis  end,  iuid  at  the  last  Exhibition  his 
apparatus  for  tliis  purpose  was  in  full  work.  Similar  ma- 
chinerj",  aa  aiTaugod  by  the  late  Mr.  Welsh,  and  now  in 
use  at  the  Kew  Observatory,  is  here  exliibited,  and  it  will  bo 
seen  with  what  simplicity  the  light'  coming  from  one  fixed, 
and  another  hemispherical  mirror,  attached  to  the  magnets, 
impresses  two  images  on  a  waxed  paper  photographically  pre- 
pared— one  of  which  gives  a  fixed  line,  and  the  other,  of  course, 
moves  according  to  the  oscillations  of  the  magnets,  the  dis- 
tance between  the  two  showing  the  amount  of  the  latter.  This 
principle  has  also  been  applied  to  registering  the  fluctuations 
of  the  barometer  and  thennometer,  and  is  prefeiiible  to  any  other, 
— in  the  former  case,  being  much  more  safe  and  simple  than 
the  numerous  self-registering  mechanical  apparatus  here  exhi- 
bited, for  showing  the  height  of  the  mercury  during  the  twenty- 
four  hours,  in  all  of  which  friction  takes  place  more  or  less. 

The  ozonometer  of  Dr.  Lankester  is  an  ingenious  adap- 
tation of  the  sauio  self-recording  principle,  only  that,  in  this 
case,  it  is  the  life-giving  pro})erties  of  the  atmosphere  (and 
not  solar  or  artificial  light)  which  leave  truces  on  the  prepared 
paper.  The  eftect  of  this  element  is  shown  in  a  large  diagram, 
drawn  up  by  the  siune  authority,  representing  the  various  tints 
of  slips  of  paper  exposed  during  ditterent  stiites  of  the 
weather;  and  t(j  the  nujteorologist  this  is  as  useful,  and 
should  be  as  strictly  attended  to,  as  the  weight,  tempera- 
ture, or  hmnidity  of  the  atmosphere,  '^i'o  those  who  have 
used  the  ordinary  maximum  thermometer,  with  an  index 
floating  on  the  mercury,  which  is  only  too  liable  to  get  out  of 
order,  the  self-registering  maximum  thermometer  of  i^rofessor 
Phillips,  consisting  of  a  broken  column  of  mercury,  will  be  a 
great  boon.  The  mercurial  minimum  thermometer,  of  Casella, 
is  another  great  improvement ; 

in  this  case  advantage  is  taken  «f7n:^E=2SX^ 

of  tlie  adliesive  pix)perty  of  mer- 
cury for  glass  in  vacuo,  and  also 
of  the  fact,  that  when  two  tubes 
are  joined  to  one  bulb,  the  Tuer- 
cury  will  rise  in  the  larger  by  expansion,  and  fall  in  the 
smaller  by  contniction.  He  therefore  makes  a  branch,  (/,  to  the 
ordinary  thermometer,  having  a  flat  diaphragm  at  h,  the  inlet 
to  wHic^  is  Utrr/f.r  than  tlie  bore  of  the  long  tube,  <•.  The  mer- 
cmy.in  cooUng  withdraws  the  fluid  in  the  indicating  stem  only, 
^turt  on  expanding,  it  flows  into  the  passage  where  it  finds  the  least 
;  in  other  words,  the  mercury  in  the  long  tube  cannot 
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rise,  but  will  fall.  Mr.  Johnson  shows  a  novel  instninient  for 
registorinpr  dccp-soa  tompei'atiires,  where  advantage  ih  taken 
of  the  different  dcgrces  of  the  expansion  of  metals.  Riveting 
two  thin  pieces  of  brass  and  steel  together,  he  has  contiived 
means  to  register  the  effects  of  the  small  curvature  which  the 
combined  metals  must  undergo  by  a  change  of  temperature.  By 
this  method  the  pressure  of  the  sea  on  the  bulbs  of  solf-rcgis- 
t^ring  thermometers  is  got  rid  of,  which  is  quite  destructive  of 
dcUcaoy  at  immense  depths.  The  same  gentleman  shows  his 
instrument  for  recording  deep-sea  soundings,  in  which  the  fact 
that  water  is  shghtly  compressible  is  ingeniously  applied. 

MM.  Negi'ctti  and  Zambra  exhibit  a  deep-sea  sounding  ther- 
mometer on  quite  a  different  construction  to  that  of  Mr.  Johnson. 
In  their  instrument  the  bulb  of  the  thermometer  is  enclosed  in 
a  second  cylinder  partly  filled  with  mercury  in  va^uo  ;  the  pres- 
sure of  the  water  at  great  sea  depths  exercises  its  influence  on 
the  latter — the  internal  bulb  being  quite  free  from  pressure  on 
this  account. 

Of  the  ordinaiy  instruments  of  science— microscopes  and 
microscopic  preparations — the  collection  shown  in  the  Frencli 
and  English  depai'tmcnts  is  excellent.  It  would  be  invidious 
to  point  out  any  one  maker  among  so  many  known  to  fame. 
Single  and  binocular  and  museum  microscopes  are  here — from 
the  cheapest  to  the  most  expensive  and  complicated  forms. 
We  may  say  the  same  of  all  tlio  ordinary  surveying,  nautical, 
and  drawing  uistrumeiits,  such  as  theodolites,  sextants,  com- 
passes, and  levels.  Among  the  newly  invented  microscopical 
apparatus,  the  visitor  will  perceive,  in  Rosses  case,  the  hemi- 
spherical condenser  of  the  Rev.  J.  Reade,  from  which,  by 
means  of  double  stops  and  hemispheric  lens,  one,  two,  or 
three  apertures  may  bo  obtained,  and  the  linear  markings,  no 
matter  at  what  angles,  on  test-microscopic  objects,  obtained  by 
means  even  of  an  ordinary  microscope.  The  apphcation  of 
aluminium  to  small  telescopes  and  other  iiistniments  intended 
to  be  held  in  the  hand,  reudei^s  them  very  commodious;  a 
sextant  here  exhibited,  only  weighs  one-half  of  a  similar  one 
construcled  of  the  ordinary  metal.  A  contrivance  for  facili- 
tating the  approximate  solution  of  problems  in  spherical  trigo- 
nometry (exhibited  by  Moore)  will  be  found  useful  to  the 
seaman.  The  ap])aratus  for  spectnim -analysis  invented  by 
Crookes  has  now  become  one  of  the  necessities  of  the  labora- 
tory and  the  obsen'atory,  and  replaces  the  simple  prism  and 
theodolite  originally  made  use  of  by  Fraunhofer.  We  trust 
that  the  inventor  may  soon  set  at  rest  the  disputed  question  of 
the  spectra  of  stars  which  has  within  the  last  few  months  so 
much  engaged  the  attention  of  astronomers. 

In  some  departments  and  countrieB  the  chronometers  are 
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ranged  under  the  head  of  Philosophical  Insti*uments.  This  is 
by  no  means  a  mistake^  for  to  the  weathcrwise^  the  star-gazer^ 
and  naatical  mau^  a  good  chronometer  is  as  essential  as  scales, 
weights,  and  measures  to  the  chemist.  Two  of  our  greatest 
living  astronomers.  Professors  Hansen  and  Bond,  were  origin- 
ally in  this  profession. 

Whilst  tiio  English  department  is  full  of  the  admirable 
mechanism  and  inventions  of  our  Dents,  Bennetts,  Frodshams, 
Losebys,  &c,,  wo  perceive  that  other  countries  have  not  been 
behindhand.  Germany  has  adopted  Hartnu]>^s  excellent  balance. 
Hohwn,  of  Amsterdam,  exhibits  a  compensation  of  his  own 
invention,  whilst  a  small  pocket  chronometer,  of  exquisite 
workmanship,  exhibited  by  Banme  and  Lezard,  which  has  been 
compared  at  the  Geneva  Observatory,  appears  to  have  kept  its 
rate  with  extraordinary  accuracy,  and  reflects  great  credit  on 
the  manufacturers.  The  ships'  chronometers  of  Grandjean  also 
show  the  progress  which  this  branch  of  manufacture  has  been 
making  in  Switzerland,  where  goodjiess  and  cheapness  are 
combined.  The  nautical  astronomer  here  finds  plenty  to  engage 
his  attention  in  every  department  of  his  occupation. 
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THE  ALBERT  MEMORIAL. 

THE  CommissionerB  appointed  by  hor  Majesty  for  the  purpose  of  erecting 
a  xnomuuent  in  memory  of  the  late  Prince  Consort  have  decided,  after 
mature  deliberation,  and  amidst  the  expression  of  the  most  oonflicting 
opinions,  to  raise  a  suitable  memorial  frroup,  which  Ls  to  be  placed  in  a  buildinf( 
to  be  devoted  to  puiposes  of  science,  art,  and  literature.  This  dcterminatiou 
will,  we  belieTC,  meet  with  the  cordial  approbation  of  all  who  know  anything 
of  the  desires  and  aspirations  of  him  in  whose  honour  the  memorial  is  to  be 
erected;  and  such  a  ]iionument  will  present  a  suitable  contrast  to  the 
numerous  obelisks,  needles,  and  statues  which  have  from  time  to  time  been 
raised  to  the  memory  of  the  wise  and  good. 

We  have  but  one  observation  to  make  U|xxn  the  pr«)ject,  which  has  our  best 
wishes  for  its  success. 

If  the  buildinrr  and  itn  a^ljimcts  l)e  so  ordered  as  to  be  useful  to  the  me- 
tropolis only, — in  fact,  if  its  vital  functions,  so  to  si)eak,  are  to  be  purely 
metropolitan,  well,  then  we  wish  it  may  prosper,  and  that  the  inhabitants  of 
London  and  its  vicinity  will  give  it  every  support  and  countenance. 

If,  however,  it  is  to  be  natiottai,  and  if  provincial  towns  (where  encourage- 
ment to  science  and  art  is  so  much  neeiled)  arc  to  pirticiptite  in  its  advantigos, 
and  it  is  destined  to  fonu  a  ffwat  centre  to  the  scientiiic  and  other  assocLv 
tions  which  desire  to  be  interlinkinl  with  it, — then  ytr^  not  only  hope,  but  feel 
very  confident',  that  it  will  meet  with  8U]iport  from  every  town  in  the  British 
empire,  however  large  may  bo  the  sums  that  have  already  been  subscribed  or 
voted  for  loud  memorials  ;  and  then,  indeed,  it  will  become  a  fitting  monu- 
ment to  the  memory  of  the  good  Prince  whose  life  and  acts  it  is  designed  to 
perpetuate. 

OUR  SCIENCE  SCHOOLS  AND  CLASSES. 

The  zcalou?  and  efficient  teachers  whose  services  have  been  enlisted  in  the 
cause  of  Science,  chiefly  in  consequence  of  the  tempting  inducements  held  out 
to  them  by  the  Conmiittee  of  Council  on  Eilncation,  have  just  cause  to  con- 
gratulate themselves,  and  to  look  with  pride  upon  the  results  which,  year 
after  year,  are  being  attained  tlirough  their  agency. 

Mr.  Ralph  Tate,  of  Belfast,  for  exanii)le,  who  appears  to  }H)s$eRS  as  great  tact 
in  giving  direction  to  the  intellectual  efforts  of  his  students,  as  he  does  ability 
to  teach  science,  will  luive  no  cause  to  regret  ha>'ing  undertaken  his  task, 
when  he  counts  up  the  numbers  and  achievements  of  his  **  passed"  pupils. 

So  far  as  the  published  records  of  the  Department  of  Science  and  Art  indi- 
cate, his  class  appears  to  have  existed  only  one  steson,  during  which  time  his 
teaching  has  been  moat  efBdenti  and  the  indtutly  of  his  btudents  highly  cre- 
ditable ;  for ^k^^'^fff^  HtSk^  jp>Temment  examination  in 
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9*eoIogy  and  mineralo^,  and  of  these,  eleven  have  carried  off  fimt-clAPs 
Queen's  prizes  in  j(eology  (out  of  tliirtoen  j[(mntod  all  over  the  United  Kiiuj- 
doni),  twelve  second-class,  and  fourteen  third-claas ;  thirty-seven  prizes  in  alL 
In  mineraloj^  the}'  have  taken  twenty-one  prizes,  six  of  which  are  of  the 
highest  grade. 

Amongst  his  pupils  are  men  and  women,  boys  and  girls,  of  almost  every 
age,  profession,  and  calling :  clerks  and  their  sons  and  daughters ;  young 
women  in  shops ;  tradespeople  and  their  apprentices  ;  children  of  openitives, 
and  o^ntivei  themselves ;  national  teachers,  Methodist  ministers ;  miners 
and  thea  aons ;  indeed  It  would  bo  difficult  to  name  a  trade  or  profession 
which  »  not  iudiuied  in  tho  list  of  liis  pupils ;  and  it  is  a  feature  worthy  of 
special  attention  that  the  most  ftucoe«sful  hiive  been  girls,  who  havo  carried 
oif  .  many  of  the  highest  prizes. 

Ail  these  young  people  constitute  so  many  missionaries  who  will  diffuse  a 
taste  for  science  amongst  their  friends  and  relatives,  and  many  of  whom  will 
no  doubt  ia  their  turn  become  successfid  teachcis.^ 

Equally,  or  perliaps  still  moiv  .successful  in  the  results  of  his  teaching,  is 
]l[r.  John  Dowling,  of  C^ork  (our  Irish  friouds  ceiiaiuly  put  us  a  little  to  the 
Uush  on  this  side  of  the  Xjliannel),  whose  pupils  cariy  oft'  no  less  than  sixty 
prixes ;  including  fifteen  of  tho  highest  grade  in  inorganic,  and  nine  in  organic 
cheuustry,  the  remainder  being  of  lower  grades  in  chemistry,  and  varioas 
prizes  in  the  different  subdivisions  of  geology  and  uiituml  history. 

Pleasing  as  such  a  task  would  be  to  us,  and  however  richly  our  science 
teachers  deserve  to  have  their  individual  successes  everywhere  recorded,  their 
numbers  prevent  lus  from  doing  them  this  act  of  justice  ;  but  as  far  as  we  are 
able,  wo  shall  afford  t<i  their  success  that  pulilicity  and  reoognition  which  it 
deserves,  by  appending  to  this  article  a  list  of  those  gentlemen  whose  pupils 
have  taken  fint-ckiss  Queen's  ])rizes,  with  the  name  of  the  town  in  which 
each  resides,  ami  the  subject  or  subject<4  in  which  his  pupils  have  been  sue- 
cessful.  We  also  add  the  names  of  those  students  whoso  talent  and  assiduity 
have  enabled  them  to  carry  off  the  gold  medids ;  and  the  names  of  their teiu^hers. 

The  most  successful  schools  and  cLi-ssw  appear  to  be  tha**e  in  Cork,  Ik*lfast, 
Huddersfielfl,  Wigan,  Rmbuiy,  (lloucester,  Tniro,  Bristol,  Manchester, 
Oldham,  Accrington,  Liverpool,  and  London. 

We  must,  however,  rei)eat  the  regret  expressed  in  our  last  article  on  this 
subjei^t,  that  the  large  towns,  such  as  Binningham,  Manchester,  Leeds, 
Hull,  Ac,  are,  comparatively  speaking,  far  behind  their  smaller  neighbours, 
and  we  do  so  notwithstanding  a  protest  which  we  have  received  from  Bir- 
mingham, but  which,  unfortunately  for  the  protester,  fully  coiToborates  whiit 
we  have  silted  on  the  subject. 

In  our  number  of  List  January  we  said,  that  whilst  in  such  places  as 

*  So  far,  we  believe,  no  females  have  attended  the  November  examinations 
at  South  Kensington  for  the  jnirixxse  of  grswluating  as  teiR-hers  ;  and  we  again 
eaniestly  recommend  this  subject  to  the  coiisi«leration  of  the  C-ommittee  of 
Council  on  Education.  If  it  be  found  impracticable  to  atford  an  asylum  to 
young  girls  desirous  to  visit  London  for  this  purpose,  it  would  be  no  ditticult 
iuatter  to  let  them  pass  tlie  te:ichei's  examination  at  the  science  school  nearest 
to  the  phice  where  they  reside  ;  and  this  could  be  done  in  May,  when  the 
general  examinations  of  students  take  place  throughout  the  kingdom. 
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Dcdhani,  &a,  there  were  elasMS,  and  irfiooh  in  Banbnry  and  Wicfan,  yet  there 
were  not  even  classes  in  Leeds  and  Hull ;  and  that  in  Manchester  and  Bir- 
mingham a  oommencomcnt  had  only  been  nuide  by  individnal  teachers,  but 
that  there  are  no  recof^fnixed  public  gckools.  To  this  st^vt^'nient  our  Binnincrhani 
corres|3ondent  takes  exception,  affinninrr  that  science  clas8t*s  have  been  esta- 
blished in  connexion  with  the  Midland  Institute  since  1864,  and  the  \mter 
seems  to  think  that  they  have  been  successfully  conducted. 

Ho  far  as  the  expression,  "  reoognijsed  public  schools,"  is  concerned,  we  maj- 
say,  that  althongh  it  was  intended  to  refer  to  schools  s|)ecially  devoted  to 
soienoe-teaohing  only — ^^  science  schools,"  in  fact — we  must  a^iologiTiC  for  not 
recognizing  the  connexion  of  the  science  classes  with  so  valuable  a  public  in- 
stitntion  as  the  Midland  Institute,  oonceming  whoso  operations  we  treat 
elsewhere  at  greater  length  ;*  but  as  regards  tho  more  important  psirt  of  our 
statement,  namely,  the  position  occnpied  by  Birmingham  (amongst  other 
places)  in  the  movement,  wo  are  bound  to  confess  that  a  comparison  of  the 
details  given  by  our  cori'espondent,  ¥rith  the  results  of  the  recent  St^ito 
Examinations,  shows  that,  however  humble  the  position  of  this  important 
inannfiictnring  town  was  in  1861,  it  appears  this  year  to  have  retrograded 
still  farther.  With  all  the  resources  of  the  Midland  Institute,  at  which, 
our  correspondent  tells  us,  "  800  pupils  are  receiving  class  instruction,"  and 
notwit-hst«nding  that  the  science  cbsses  have  been  in  existence  since  1854, 
only  twelve  students  passed  the  government  examination  this  year,  of  wlioni 
four  have  taken  inferior  prizes.  A  comparison,  moreover,  of  the  results  of 
this  with  those  of  last  year  reflects  very  unfiivourably,  in  other  resx>ects,  upon 
the  condition  of  these  classes.  We  cannot  suppose  that  the  teacher  is  iv- 
sponsible  for  this  state  of  things,  for  he  holds  high  certificates,  and  is  spoken 
of  in  t«rms  of  praise  by  the  committee. 

Ha%4ng  been  compelled  to  say  thus  much  (and  we  might  have  said  moro> 
in  defence  of  our  position,  we  may  now  add  that  we  feel  sure  tluit  if  greater 
publicity  were  given  to  tho  advantages  to  be  derived  from  joining  the  scieiu-e 
classes,  and  if  our  corres]x)ndcnt  would  excn*iso  his  influence  (which  is  not 
inconsiderable,  for  we  understnnd  that  he  takes  the  lead  in  all  int-elligent  auil 
progressive  movements  in  Birmingham)  in  their  fiivour,  a  science  school  would 
spring  up  and  flourish  in  his  town,  which  would  1k3  second  to  none  in  the 
kingdom. 

The  new  school,  inaugurated  by  Earl  (rrjinville,  in  Liverpool,  last  autumn, 
has  been  moderately  succossfiil ;  for  although  the  session  was  a  short  and 
imperfect  one,  forty-three  out  of  about  a  hundre<l  students  presenteil  them- 
selves for  examination  ;  of  these  forty-one  passed,  and  seveiiteen  took  prize  •. 
of  various  kinds,  chiefly,  however,  .is  might  be  expected,  of  the  leaver  grjides. 

In  the  first  and  second  Numbers  of  this  Joum.il  we  drew  attention  to  the 
advantages,  pecuniary'  and  othenvise,  dorivuMo  firun  a  connexion  with  the 
department  of  Science  and  Art,  by  teachers  and  students  of  .■science  ;  and  fool- 
ing that  too  much  publicity  cannot  be  given  to  the  benefits  off'erod  to  those 
who  are  disposed  to  join  in  this  excellent  movement,  we  will  once  n^ore 
refer  to  the  career  whidi  lies  l)efore  those  who  possess  and  fool  disposed  t.» 
take  advantage  of  scientific  attainments  ;  and  it  mui^t  be  clearly  undorstooil 
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that  the  following  reuiarks  apply  to  young  persons  of  average  ability ;  for 
there  is  no  limit  to  the  success  of  a  \try  able  and  persevering  teacher. 

Let  us  suppose  that  a  young  man  of  eighteen  joins  a  science  school  in  his 
town,  and  tlrnt,  taking  up  n  single  branch  of  science — Zoology  and  Aiumal 
Physiology — he  attends  two  or  three  courses  of  evening  lectures.*  He  must 
be  very  dull  indeed  if  ho  does  not  succeed  during  this  period  in  obtaining 
first-cIass  prizes  in  1x>th  subdivisions  of  his  subject  (to  say  nothing  of  brouse, 
silver,  or  gold  medals),  nnd  he  may  then  aspire  to  become  in  his  turn  a 
science  teacher.  Tliis  ho  does  by  passing  his  examination  on  the  subject  in 
question  at  South  EeiLsington,  (<overnment  paying  his  travelling  expenses 
and  the  cost  of  his  living  in  London. 

Here  he  may  obtain  a  first,  second,  or  third  class  tearJier's  certificate  ;  and 
should  he  not  be  satisiie<l  with  one  of  a  lower  grade,  he  may  *'  improve  **  it 
by  presenting  himself  (always  at  the  expense  of  the  State),  time  after  time, 
until  he  fairly  succeeds  in  securing  a  certificate  of  the  highest  grade,  and  the 
emoluments  accruing  therefrom. 

Our  candidato  has,  we  will  suppose,  after  two  or  three  examinations^ 
secured  a  Urat-class  certificate  in  Zoology  and  Animal  Physiology  (having 
meanwhile  conducted  a  small  class,  and  received  the  gmnts  which  acoom- 
pany  one  of  a  lower  degree),  t  and,  as  we  have  hardly  treated  him  in  a  com- 
plimentary manner,  in  supposing  such  repeated  efforts  to  be  needful  in  order 
to  secure  a  first-class  teacher's  certificate,  we  will  take  it  for  granted  that, 
during  hU  pro1)atiou,  he  has  also  obt4iined  one  of  the  sccoml  degree  in  botany 
and  Vegetable  Physiology  ;  and  that  he  has  a  snmll  class,  say  of  ten  pupils  in 
each  subjei^t,  four  or  five  of  whom  iuive  {xisscd  the  goveniment  examination, 
and  throe  have  obtained  res{)ectively  a  fii'st,  second,  and  third  class  Queen's 
prize  in  each  .subject.  During  the  year,  when  he  sludl  liave  obtained  thene 
not  veiT  brilliant  resulU,  he  will  bo  entitled  to  draw  from  the  coffers  of  the 
Treasuiy  the  sum  of  ^42,  besides  charging  what  he  may  consider  foir  to  each 
of  his  students,  or  i*eceiving  a  sjtkrj'  from  the  institution  with  which  his 
classes  are  connected. 

And  all  this  he  may  eiiect — his  scientific  education,  as  well  as  his  teaching 
oiwrations — without  the  slightest  interference  with  his  business  pursuits,  but 
only  by  a  wise  and  elevating  employment  of  his  leisure  time.  So  much  for 
the  exertions  of  a  young  person  of  ordinary  abilities.  A  succen-sful  teacher 
may  earn  hundreds  of  pounds  per  annum,  and  may  (as  many  doubtless  will) 
at  tho  same  time  attain  a  high  position  in  society  and  in  the  State. 

With  these  few  renmrks  we  once  more  dismiss  this  important  subject,  and 
should  any  of  our  readers  be  desirous  to  aid  the  movement,  either  as 
teachers,  student**,  or  promoters  of  schools  or  classes,  they  will  receive  every 
needful  infunnation  on  applying  to  the  Secretary  of  the  Science  and  Art 
Department,  South  Kensington  Museum,  London.  As  for  ourselves,  we 
sliall  l>e  most  happy  to  give  the  scheme  itself,  or  the  efforts  of  individual 
teiichers,  every  encouragement  ui  our  power,  and  we  invito  the  various  institu- 
tions to  forward  us  their  reports  whenever  they  may  deem  it  to  their  advant^age. 


♦  His  fees,  text-books,  &c.,  will  cost  him  in  aU  from  10».  to  30*.,  according 
to  the  charge  made  bv  tho  committee  of  the  school  which  he  attends. 

t  Under  the  new  (-ode  certificates  of  every  grade  arc  alike  remunerative. 


LIST   OP   SCIENCE  TEACHERS 

WhoM  P}ijn/«  obtained  first-claxs  QueerCR  Prizea  at  Uu  lofit  Government 

Examinatum, 


TMchen*  Nainet. 


Angell,  J. 


Beale^J.  H. 
Beealey,  T. 
B^niley,  B.  , 


BeroJuirat,  O. . .  «^ 

Btricenliead,  £.  H. 

Barahei^   R,  and 

Binns,  W. 
Chad  wick,  J...**  •• 

Cleknent,  L 

GolKo^oody  Dr.. . 
Goombtr,  T. 

Croasley,  W. 

IX>rrell^  J 


Dowling,  J. 


£ardl9T,E 

Eaisterby,  W 

adl,T..... 

Hoffman,  J)r 

HuJmn,  Fearniude 
Hudson,  W 


JamiaiD,  G. 

J^ffery,  W. 

Lindsay,  A. 
Maver,  D.^, 
Mayer,  J.  • . 


Meadeo,  H.  P 

Mellor,  J 


Mortimer,  Dr. 


Noble,  J.  . 
O'NeiU,  0. 


Pearoe,  B. 
Penny,  Dr. 
Rowden,  W, 


Hunts,  J 
Tate,  E. 


■  •  • « •.•  ■  • 


Addrefl*. 


Mancheater 


Banbuiy  • 

Banbury   ,^ 

Hudderafleld    (Kiit- 

heaion) 
MaociiAfiter 


Wigan 
Chester 


Macclesfield 
Buruley. . . . 
Liverpool  .. 
Bristol  .... 


Middlesbro'-on-Tees 
Slough 


Cork 


Belfast 

Bipon 

London 

London 


•• 


Manoherter  ........ 

Manchester      (Eagle 

Foundry) 
Hnddersfteld 


Gloucester 


Glasgow 

Abefdeen 

Glasgow 


Hadlngden  

Manchester  (Holling- 

wood) 
London 


Halifax 
Salford 


Tmro... 
Glasgow 
Bristol  . 


No.  of 
Prizes. 


1 
2 
1 

2 

4 

1 

1 
1 
1 
4 

2 
3 

27 


3 
1 
4 


2 

1 

6 

8 

1 
2 
5 

9 
Z 


2 

6 

1 

2 

10 


London  •••.:.••, 

.1  I  it  I  III/  -■•'»•'••• 
The  pupUa  otneaAj  all  thiM 


Sulyect  or  Subjects  in  which  the 
Prizes  were  taken. 


Animal    Physiology;    luor* 

ganio  Chemifitry. 
Animal  Physiology. 
Inorganic  Chemistry. 
Inorganic  Chemistry. 

Geometry  (|}raotical,  plan^, 
and  descriptive). 

Inorganic  Chemistry  ;  Mine* 
ralogy. 

Geometry  (practical,  plane, 
and  desoriptive). 

Inorganic  Chemintry. 

Inorganic  Chemistry. 

Zoology. 

Theoretical  Medianics;  Inor- 
ganic Chemistry. 

Inorganic  Chemintry. 

Geometry  (practical,  plane, 
and  desoriptire). 

Mineralogy ;  Animal  Phy- 
siology ;  Vegetable  Phy« 
siology ;  Economic  Botany ; 
Organic  and  Inorganic 
Chemistry* 

Magnetism  and  Electricity. 

Theoretical  Medianics. 

Theoretical  Mechanics ;  Mag> 
netism  and  Electricity. 

Organic  and  Inorganic  Che- 
mistry. 

Inoreanio  Chemistry. 

Building  Construction. 

Geology  ;  Organic  and  Inor- 
ganic Chemistnr. 

Magnetism  and  filectrioity ; 
Inorganic  Chemistry. 

Animal  Physiology. 

Theoretical  Machanios. 

Animal  Physiology ;  Inor- 
ganic Chemistry. 

Inorganic  Chemistry. 

Building  Construction ;  Geo- 
metry. 

Magnetism  and  Electricity ; 
Acoustics,  Light,  and 
Heat. 

Organic  and  Inoi^nic  Che- 
mistry. 

Organic  and  Inorganic  Che- 
mistry. 

Minenlogy. 

Inorganio  Chemistry. 

Mineralogy;  Geometry;  Me- 
ditoicaTDrai 


.wing. 

{ Jgiilnsnrfl  Mkmtkjj  |  laor- 
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Rlviskd  Et:f;uLATioN.,  of  thi:  Sciexck  and  Art  pErAHTMKNT. 

^*IN«.'K  tiro  lorryoinir  artiok*  Wits  \vritt«M),  vrv  have  nroivcd  a  rcvi.;od  lotle 
'•iniil.ir  in  its  intoiUitm  ami  oporatinn  to  that  which  rt»ceiitly  caased  such 
•  \<:itoiueiit  amongst  "  elementary"  schcM>Ls.  Tlic  clmu^'s  pruixisetl  are  as 
follows;-  1.  As  rt*v:.ir(ls  ttndnrsj  a  auhstitution  of  pinjnmits  on  rcjivlU  for 
t (TiificnU'.  nxomy.  l'iifi«»r  th«  oM  n'j^iilations,  toach*»rs  wcrp  jwid  »  kiityi  of 
iiioiify  u[KHi  each  certificate  which  th«*y  held  ;  this  sum  varyini;  according  to 
thr  prado  of  the  certiiiciite,  and  th^  miinber  of  pupils  ]Kissed,  up  to  a  certiun 
Diitulicr.  Thiu,  for  e.xaiiiple,  If  a  teacher  held  a  AiKt-chi4>K  cortificnie  in 
ZfK>lo;^y  (and  subdivision^  aii<l  a  second-class  ccrtitic^itc  in  Botany  (and  snb- 
divi^ion),  he  wouUl  receive  <in  the  former  up  to  .£20,  and  on  the  Utter  up  to 
£}  i'\  at  the  nite  of  .£4  ]hM'  hi^id  on  his  students  who  had  {his.ied  the  Go^'eiii" 
iiiont  fXHniination  in  an}'  shInH vision  of  the  subjects  taught  by  him.  In  fact, 
b»*  ^onld  lie  cx|)ected  to  p;i-NS  ninr  students  in  .<omc  subjnct  or  subjects.  In 
.uMition  he  would  receive  Ml,  .£'2,  or  £3  per  student  who  took  u  Quocii^ 
pri/»',  accordin;^  to  the  ;inide  of  that  j)rize. 

I.'iKler  the  imiv  minuto  the  t/rfidc  of  his  certificate  U  immateriid ;  for  a 
t'.'iicher  holdin;^  a  third-jjr.nle  certificate  is  jilacod  on  tho  same  level,  or,  at 
Li'iL^t,  U  pcild  in  the  suiiie  ratio  as  one  who  has  a  second  or  even  first-cLuM 
certificate.  Under  this  n'tjintc  the  teacher  is  to  receive  for  cvcrtf  student 
who  ]Wi*f*<»s  in  (ach  subject  in  which  the  teacher  h«dds  a  certificate,  .£1  ;  for 
f-very  one  who  in  'Mionounddy  mentioned'*  (a  new  distinction^  £2  ;  for  every 
one  who  U\kc6  a  (Queen's  prize,  X3,  i,*i,  or  .£.">,  acconlin;;  to  the  ;::nide  of  the. 
j>rize  ;  but  in  no  cn>e  CiUi  he  rcc4.'ive  more  tlian  £'}  on  an}'  one  student. 

The  following;  atatement  will  exhibit  the  openition  of  the  chan^  : — 

Value       No.  of  PupilH  to 
A  B  hoLdft  Ccrtiiicatca—  under  old    be  pasM*d  under       No.  of  Pnptlii  under 

Minute.        old  Minute.  new  Minute. 

Ik»tany  Hnd  Vej(.  Phys.  Istlriiide  ...  .£2(>  y  C   Fifty-li^'e  in  any 

Z'M>l<);ry  ami  All.  PhyA.  1st  Grade  ...     iJn  (  Fourteen  in  )  subject, or  twenty 

<  ■eolo;;y.  1st  Grade  ...     10  ^  any  subject.  S  ei;^ht  "  honourabb 

Miiicralog}-,  2iid  Grade  ...5)  f        mentions." 


e 


CMi  the  other  haml,  shouhl  the  tejuher  pass  a  hundred  pupils  under  the  old 
liiinnte.  ho  would  only  receive*  £.'>.•)  ;  but  under  the  new  minute  he  would  ;^et 
i,'pM»;  or  if  he  pa-^M.d  fitYy  with  credit  umler  the  old  minute,  without  their 
beini;  able  to  obtain  a  prize,  he  would  .still  only  «»btain  i^T)*') ;  whilst  under 
thf  new,  fifty  with  "  honourable  njention"  would  secure  him  ill(X». 

The  prize-money  ap|>oars  to  remain  the  sjinie  in  both  cases. 

In  cort^iin  ca>e>,  science  may  now  be  taught  in  elementary  school,  wliich 
was  before  prohibited. 

Tlie  wrsults  of  the  ch«iii,'e  arc  >o  obvious  that  it  apiwars  ahiiost  unneces- 
aiiiy  to  comment  n\M\u  them. 

Under  the  old  r<*;^uLiti<ms  the  jHmnianj  inkrtst  of  the  teacher  would  bo 
to  take  sm  many  mni  iis  hi'jh  cfililicates  as  pos.sible  ;  and  to  iklss  only  sutK- 
ciAnfr  stadcutH  (in  any  subject  tliiit  was  most  convenient)  to  secuir  him  the 
Tslne  of  those  certificates.    Good  teachers  woidd  be  cn;«»(ol,  \>v\\.  \N\\\\\iv\\.  -o*. 
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p^ranlec  that  they  would  loach  the  suUjerls  upon  wJiich  tlioy  cLiiinod  tlicir 
Hnmiity.  This  is  corrcctod  by  the  now  n';(iilHlioii.s,  which,  whilht  I  hoy  still  hoM 
out  indiicenient  to  tcuchcM  to  become  proficient  rw  UajchcrSy  allbrd  a  ;;iiai-antoe 
to  the  tux-payer  thut  he  is  rcceivini;  vuluo  for  his  money. 

On  the  other  hand,  it  sccnis  to  as  that  the  new  code  is  culcuktcd  to  lower 
the  Umc  of  the  movement  whilst  extending  its  sphere. 

The  holders  of  certificates  of  all  grades  being  now  placed  on  the  same 
footing,  there  is  no  moral  nor  pecuniary  inducement  to  yoiuig  men  to  become 
proficient  in  scientific  knowledge  beyond  what  is  needful  for  teaching  pur- 
poses ;  and  men  already  eminent  in  science  (whose  support  it  is  even  now 
difficult  to  enlist)  will  probably  have  greater  objections  than  before  to  co- 
operate in  the  movement 

Again,  as  it  will  be  the  interest  of  teachers  to  piiss  as  many  pupils  of  the 
industrial  classes  as  possible,  so  it  will  be  the  aim  of  committees  to  secure 
the  largest  attendance  of  these,  even  if  they  must  give  gratuitous  admission. 
And,  although  this  may  serve  the  end  of  diffusing  useful  knowledge  amongst 
the  masses,  yet  it  will  militate  strongly  against  the  foundation  of  a  '*  sell- 
supporting  system  of  scientific  instruction." 

However,  the  operation  of  the  code  will  soon  decide  which  predominate, 
ki*  tidvant4iges  or  its  disadvantages,  as  compared  with  the  old  code,  which 
has  already  effected  so  much  good  throughout  the  three  kingdoms. 

LIST  OF  GOLD  MEDALLISTS. 
Science  Examinations^  ^ay,  1862. 

fKACTICAJL,  PLANE,  AND  DESCRIPTIVE  UEOMEl'RY,  HnCHA>'lCAL  AND  MACHINE 


DR^VWIN\J,  AND  BUILDING  CONSTRUCTION. 


Student's  Name. 

William  H.  Parker 
♦B.  P.  Scrymgour 
Jos.  Cr.  Clarke 
B.  H.  Demery 
♦John  Granger 
Charles  Taylor 
♦W.  W.  Tyler 


Age.  Residence. 

18        ...        Bristol 

HECUANICAL  niYSTCK. 

17        ...        London 

£.\r£RIMENTAL  I'HYSICB. 

17        ...        London 

CHEMISTRY. 

...       t/(.'       ...       OorK  • .  t 

GEOLOGY  AyD  MINERALOGY. 

31        ...        Belfast 

.VNIMAL   PHYSIOLOGY  ^VND  ZOOLOGY. 

12       ...       Banbui-y     ...      J.  U.  Beale 

UOTANY. 

26       ...       C*oventry    ...  — 


Name  of  Teacher. 

William  Rowden 
Thomas  Hall 
Dr.  Mortimer 
Jolm  Dowling 
Ralph  Talc? 


*  Those  marked  with  an  asterisk  are  ineligible  to  receive  the  medal,  being 
middle-clasa  students  over  seventeen  yean  of  age. 
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"•  Lectures  don't  imswer,"  is*  a  reiiiink  wliich  we  have  heanl  so  frequently, 
that  we  hiivc  almobt  been  induced  once  or  twice  to  think  thiit  they  do  not 
answer. 

A  little  reflection,  howe\er,  hiw  shown  us,  tliat  although  **onie  lectures  do 
nf»t,  and  never  will  jsuccced  in  attnictin;j  ix>pular  attention,  yet  there  are 
others,  adapted  to  the  tastes  and  rcquiivnients  of  the  public,  which  have 
always  been  tolerably  buccessful  and  will  become  more  8o  year  by  year. 

We  cannot,  in  this  place,  enter  upc>n  the  i-ea^sons  for  the  failure  of  80  many 
Ititure  ^;oci«^ti«'>,  variously  known  as  "Mutual  Improvement "  societies, 
"  Literary,"  "  Scientific,'*  or  "  Thilosopliicid ""  institutions  ;  but  it  may  not  be 
out  of  pLice  if,  l>eforc  conunenlin;^  u^wu  some  of  the  numerous  reports  which 
lie  upon  our  table,  we  jjoint  out  a  few  of  those  causes  of  declension  (not  of  the 
societies  to  which  we  .shall  refer)  tlmt  ai-e  overlooked  by  **  indefatigable** 
honorary'  secretaries,  and  which  ilishcart^ii  so  many  zealous  promoters  of  our 
literary  or  scientific  establishments. 

Should  any  of  our  remarks  be  unpalatable  to  ix*rsons  ^\ho  are  interi'sted 
in  such  societies,  we  trust  tluit  no  light  or  unworthy  motives  maybe  imputed, 
but  that  credit  will  be  accorded  to  us  for  desiring  to  seo  the  efforts  of  the 
vonng  and  earnt»st  philanthropist  successfully  directed. 

The  courses  of  lectures  that  wo  luivc  found  to  be  the  most  ephem<*ral  are 
amongst  those  dcsultoi*v  om-s  which  are  offered  to  the  dwellei*sin  the  suburbs 
of  Lirge  towns,  and  villages  iM')S-scssin'^  a  commodious  school-room. 

Lectures  of  this  onler  havt^  generally  for  their  object  the  witiidniwing  of 
the  niechimic  or  day-labf)urer  from  the  public-house,  and  the  enlightenment 
of  the  sober  and  industrious  iU'tisan. 

But  let  us  inquire  of  any  tlioughtful  person,  who  is  initiated  into  the 
working  of  such  societies,  in  how  many  instiuice,s  they  are  really  calculated 
to  effect  their  object. 

To  spe;ik  within  bounds,  we  think  that  one  half,  at  least,  of  all  the  dis- 
touiNcs  dt'liverod  Ijy  inexiKTiem-ed  amateur  lecturei's  are  treated  better  than 
ihey  deserve  when  they  are  "  lL>t<^ned  to  tlu'oughout  with  attention  by  a 
ri.-spectable  auditory  ;"  and  it  is  not  a  nuitt<'r  of  surjirise  to  as  that  they  so 
frecjuently  afford  suilal)lt^  food  for  the  satirist  and  novel  writer.  Tliey  represent 
the  waste  steam  of  men  whose  whole  time  is  sptmt  in  worldly  pursuit**,  and 
who  see,  or  inuigine  for  the  time  being  that  they  see,  in  some  favourite  hero 
or  un perfectly-studied  subject,  a  theme  with  which  they  will  be  able  to 
electrify  their  neighbours  and  reform  all  itUers  and  dissolute  characters  in 
their  parish.  Lut  such  persons  know  nothing  of  the  ehanicter  and  pursuit;* 
either  of  the  intelligent  or  of  the  intemperate  working;  classes. 

Aujongst  the  funiier,  it  would  not  hv,  difficult  to  find  mnny  who  are  better 
able  to  coniiKise  e>>ays  upon  tin?  sul»jeets  trciittMl  by  our  amateur  lecturers 
than  are  the^e  tlu-nLselvos ;  and,  still  more,  who,  after  a  hard  day's  work, 
prefer  t»taying  at  home  at  the  season  when  such  lectures  are  usiudly  delivered, 
thereto  enjoy,  iii  the  society  of  wife  and  children,  a  "spell'*  at  the  Leisure 
Umir  or  some  otht.'r  cheap  "weekly  ;'*  a  pipe  and  glasa  of  ale  or  cup  of 
coffee  ;  or  a  kugh  at  the  sallies  of  Fundi  or  Lord  Palmen&lou  *,  U>  tibs^  dW 
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agreeable  iilternative  of  tniniping  Iialf  a  mile  or  so  in  the  rain  and  snow,  and 
bitting  two  houFH  in  a  (\iun\\  iil-ventilaied  siluwl-roDni,  listenin;?  to  tb*- 
croti^hetfi  of  home  ^itleuiHii  who  htw  {trobably  piKited  no  inconr»ideriihlo 
portion  of  hin  lecture  from  one  of  the  vei'y  pu1>Uciitions  referred  to,  and  now 
retails  it  second-hand  in  his  own  improved  phniseolo^ry. 

To  ua,  it  Hugura  well  for  tlie  **  lecture  movement "  thiit  no  numy  per.^on.> 
are  foiuid  willing  to  aaoritice  the  comforU  of  homo  for  the  purpose  of 
ejicouragin^  a  well-intended  eflbrt  to  educate  tlieir  beni«rhtod  oomnide«.  As 
to  the  last-named,  they  do  not  lieBitate  to  turn  their  back^  upon  such  enter- 
tainmentB,  which  thoy  consider  *Slry  work"  couipireil  with  the  *'fiuuj^" 
and  its  cxcitomont»,  found  in  the  recordti  of  the  police  or  divorce  court^^  or 
in  the  arguments  and  wise  iiaw»  of  the  ]>otr house  politiciuiL 

A^in,  wc  say,  our  readers  miut  not  Kuppo^e  tliat  we  arc  decrying  thosr 
excellent  institution»  which  spring  up,  here  and  there,  in  opjxxsition  to  the 
public-houso.  Wo  are  well  aware  that  it  is  a  matter  of  life  and  death  with 
which  we  are  dealing,  and  are  determined  not  to  regard  it,  as  do  many  well- 
intcutioned  persons,  h»  one  of  mere  t^eutiment ;  but  wlieu,  ou  the  one  hand, 
wo  observe,  with  disjiuiy  (as  we  havo  unfortunately  good  opportunities  of 
doing),  how  the  palacett  of  am  and  misery  midtiply,  like  gaudy  and  lioil- 
exluuistin^r  wecdti  in  the  midnt  of  the  young  corn,  or  like  gi-ciit  gilt  oirs  of 
Juggernaut,  under  whose  wheels  the  infatuutcd  victims  cast  thcmtsolvcb  by 
thousandn  ;  whilst,  on  the  other,  we  see  liow  iuelfectual  in  tliu  antidote  pro- 
vided against  such  ovila, — tho  ever-growing  strength  and  stability  of  the  one, 
and  the  feeble  counteracting  influence  of  the  other, — ^we  doom  it  incumbent 
upon  us  to  prodaim  the  causes  of  failure,  oven  if  we  are  unable  to  supply  a 
more  efficient  reumedy. 

Concerning  this,  we  nuiy  have  more  to  say  on  some  future  occasion ;  mean- 
while, we  can  suggest  wluit  ax>ix)ars  to  us  a  slight  imi)rovement  upon  the 
system  with  which  we  have  cause  to  find  fault ;  namely,  the  substitution  of 
readings  for  lectures  where  suitiible  lecturers  are  not  obtainable.  If  the 
gentleman  whoso  original  ciiusions  result  only  in  tlie  production  of  so  much 
warite-ixi])er,  would  retire  quietly  to  his  study,  and,  taking  up  some  work  of 
acknowledged  merit, — it  matters  not  of  what  description— ^poetical,  historical, 
phik)sophical,  or  scientific,-  -nay,  even  a  weekly  journal ;  if  he  would  roivd  and 
rehearse  this  carefully  twice  or  tlu'ice,  so  its  to  avoid  orrora  in  public,  he 
could  not  fail  to  afford  jtleasure  to  his  hciatrs,  for  it  is  always  agreeable  to 
listen  to  a  well-read  and  well-written  composition  ;  and  he  would,  moreover, 
be  diffusing  a  taste  for  sound  st^mdard  literature.  We  believe  that,  wherever 
pleasing  readers  liave  come  forward  to  provide  such  eutertsunments  for  their 
neighbours,  the  movement  lia^  proved  successful. 

And,  again,  irrespective  of  those  clover  professiomd  lecturers  who  can  at  all 
times  attract  a  goo<lly  number  of  listeners,  rivet  tlieir  attention  and  send 
them  home  thinking  and  determined  tolciirn  something  more  than  they  knew 
before,  there  arc  many  pci-sons  who,  if  they  would  tako  the  trouble  to 
jrrcpatrc  tJvcmsdva  carcjidhj^  might  entertain  and  instruct  a  lazgo  audience 
(provided,  of  coui^e,  that  they  ore  fitted  by  education  to  appear  as  lecturers) 
by  simply  speaking  about  what  thoy  thoroughly  understand,  or  ought  to 
understand  ;  namely,  thAr  om\  btntiiUKf, 

Let  the  engineer  exphiiu  th«  principles  of  "St^jam  Navigation ;"  the  lapidai-y 


PROVINCIAL   INSTlTUtlONS   AND   SOCIETIES.  89 

tTKit  of  '*  Precious  f»tones  :"  the  soclii- water  maker,  of  '*  Soda-water  Mannfac- 
t!ir»' ;''  the  builder,  of  the  "  Priiioiples  of  KooHnj>[ ;''  the  photojiiapher,  of  "  the 
Chemical  Ajjeiu-ies  of  Lijjht ;"  the  cheinist,  (^raiialysi,  of  the  "  Outlines  of  Cheinical 
Analysis  ;'*  the  artist,  of  **  Perspectivo-tlrawiiij^  Instniiiieni**  j**  the  ;rlas.i-dealer, 
of  "  Onuuneutal  Glass,'*  and  so  on.  To  do  this  sucoessfully  ini|j;ht  nect.»ssit;!te 
a  better  aoquainUnce,  on  the  ]M»rt  of  the  lecturer,  with  the  iirinciples  of  his 
bn8in«iH  or  profewion ;  but  this,  our  rciulcn*  will  ajrre*.'  with  us  in  wiyinj:, 
would  be  ius  udvaiita:;eous  to  hinis(>lf  as  it  would  be  ilej»ir.tble  for  his  hearerV 
»ike.  In  rcconiniendiiij;  such  a  course,  we  are  not  only  rjuided  by  our  own 
experience  of  what  we  have  known  to  be  interetiting  to  the  public,  but  we 
are  proposing;  that  each  ono  should,  in  his  own  humble  way,  follow  the 
example  set  by  many  of  our  most  successful  institutions  ;  namely,  descend 
from  high-flown,  theoretical,  and  often  speculative  themes,  to  the  cvery-day 
lif'."  of  his  hcrti-ers,  and  seek  to  create  a  fresh  interest  in  thf>se  objects  which 
oune  under  their  daily  notice,  and  are  psissed  by  as  unworthy  of  consi- 
deratioTi. 

The  Bubjecls  alK>TC  named,  for  example,  form  ixiil  of  the  course  delivei-ed 
U'tViro  the  chemical  section  of  the  Biismixouam  and  Midland  Ixstitltj:, 
one  of  the  uiost  thrivinj^  and  succi^sful  iiiMtitutious  in  the  country,  and,  in 
tho  pHRipJilet  Iwforc  us,  wc  find  that  tliis  section  is  reiwrted  as  **  still  K^ing 
on  prosj)erou«ly." 

CJIandng  ji  little  lower  down,  on  the  same  pJi^'c,  we  notice  that  "  the 
Penny  Lectures'*  wen*  attended  duriui;  the  winter  term  hy  117  persons,  in 
:>prinj^  by  69,  and  inautunni  by  lfi(» ;  and,  in  the  words  of  the  Report, ''  that 
the  ijicrciise  of  attendance  durln;^  the  cuvi-ent  term  is  mainly  due  to  the 
>ubJL'ct,  *Thc  Outlines  of  (.-iH'mistry,'  whicli  is  tlic  most  |K)puIar." 

These  outline  lectures,  it  would  appear,  are  "armn^^^d  to  sene  as  an 
iutroduction  to  the  courses  in  the  class,  the  *  Penny  Lecture  *  course  tenni- 
Riitin;;;  jast  before  the  new  couisc  in  the  cliK^s  commences.*'  Li  this  extract 
th«;  reader  will  find  another  i-eason  why  certiiin  lectures  answer  when  others 
fuiL  Those  discourses  which  serve  only  to  intere*it  for  the  moment,  but 
hiivc  no  detinite  object,  so<.)n  \xi\\  tlie  intellectual  appetite  ;  but  wheiv  there 
is  .'111  end  to  l)C  attained,  as  in  this  case,  the  '*  workin;^  classes  **  will  come  to 
lihtvn  and  leani,  and  will  even  sul»sequently  ciiter  uiK>n  a  course  of  laboriouK 
Miidv,  in  order  to  rejider  tiiemselves  masti'is  of  some  branch  of  science. 
Theru  is  another  luirij^niph  in  this  Jii*|K»rt  deserving  of  spiM-ia I  notice  :  namely, 
that  relatinjT  to  the  botanical  class,  conducted  by  I.>r.  Hinds,  as  honorary 
lecturer.     It  is  as  follows  : — 

'*Thc  class  for  botmy  has,  on  the  wh«>Ie,  made  satisfartory  pro^rress  durin;; 
■h»."  year,  except  in  thr  number  of  membeiN,  whicli  has  not  been  so  jr^^od  as  is 
dt-sinible.  Two  classes  of  students  have  availed  themselves  of  this  class, 
iiauioly,  071C  in  v.^idsc  future  [nosjhcU  ond  requirements  a  kntjichhfv  of 
•'Wrt«*/  in  dc^irahb-  or  cayiututl*  ;in  element,  perhaps,  iji  some  futun* 
f.'Xaiiuniition  to  which  the  student  looks  forward  ;  the  other  c()m]iose<i  of 
tho>#;  who  study  botany  for  its  own  sike,  ;ind  desin*  to  iucrea.e  their 
i^iciititic  knowled;;;e  by  a  study  of  soum'  brau«h  of  natural  history.  To  the 
/ornier  oLijs-s  the  Institute  aH'ords  o]i|M»Ttnuities  of  a  valuable  kind,  not  to  be 
obtauKxl   oil   the  same  terms  elsewhere  in  Birmingham.     To  the  latter  clas."i 


*  The  italics  arc  ours. 
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the  InHtituto  holds  oul  equally  lu^'i'ul  op]x>rluiiiliivs,  in  brin;:;iii;^  bcieDCi> 
within  the  means  of  the  chiss  of  iirtiHans  and  others  almost  for  whose  especial 
benefit  and  improvement  the  Institulo  arose.  This  clu.su  of  students  in 
natural  and  other  sciences  is  far  too  small,  but  it  is  firmly  believed  that 
ultimately  tho  number  luust  increa^se.  The  cxistt^'nce  in  some  town^i,  a.s 
Manchester,  of  a  large  class  of  artisans  and  others  who  take  delight  and  have 
skill  in  natural  science,  especially  botany,  shows  that  this  branch  of  natural 
history  is  susceptible  of  being  made  useful  and  popidar. 

'^  It  cannot  be  said  that  Birmingham  artisans  have  less  capacity  than  a 
similar  chiss  in  other  towns,  and  therefore  it  is  hoped  and  believed  that 
ultimately  this  class  of  persons  will  gradually  be  found  to  acquire  tastes  of  a 
more  elevated  and  classical  kind  than  at  the  present  time.'' 

0/  course  Birmingham  artisans  arc  not  deficient  in  capiicity  ;  but  pcrhap.^ 
they  may  not  possess  the  same  facilities  for  indulging  in  intellectual  tastes 
as  are  presented  to  the  humbler  classes  in  other  towns.  Is  there  a  Field 
Club  in  connexion  with  the  botanical  class  of  the  Midland  Institute,  enabling 
the  students  to  watch  Nature  in  the  free  exercise  of  her  functions ;  or  are 
their  observations  confined  to  the  traces  of  her  liandiwork  as  exhibited  in 
the  inaninuitc  objects  of  tlic  museum  2 

The  scope  of  thus  Institution  is  ix^rkips  the  most  cxteiLsive  of  any  of  its 
kind  that  has  come  under  our  notice.  Besides  numerous  courses  of  lectures, 
delivered  in  some  cases  by  men  of  the  highest  scientific  atUiinments,  there 
are  classes  in  gcometiy,  English  history  «nd  litcmture,  algebra  (3),  advanced 
and  elementiiry  arithmetic,  writing,  French,  English  grammar,  composition  (2), 
chemistiy  (several),  botany,  experimental  physics,  and  the  penny  lectures 
and  pemiy  readings,  boUi  of  tM<h  are  better  attended  than  all  Vic  rest  of  Uic 
classes  tofjethtr  (excluding  that  in  elementary'  arithmetic,  which  is  numerously 
attended).  There  are  also  a  museum,  library,  and  the  other  adjuncts  to  such 
au  establishment  We  do  not^  however,  sec  any  mention  made  of  classes  in 
2«)ology,  geology,  mineralogy,  &c,  for  which  there  must  be  great  scope  in 
such  an  important  town  as  Birmingbim. 

In  striking  contrast  with  the  proceedings  of  the  Institution  just  named, 
we  have  those  of  the  "  Yorkshire  Philosophical  Socunr,"  whose  opera- 
tions are  carried  on  in  tho  city  of  York.  Favoured  with  one  of  the  most 
perfect  museums  in  the  world,  under  tho  guardianship  of  Beven  curators, 
each  superintending  his  own  department  of  science,  with  an  excellent 
observatory,  under  the  care  of  a  committee  of  six  gentlemen ;  and,  with 
every  advantage  that  wealth  affords,  this  society  maintains  a  high  position 
amongst  those  of  Great  Britiiin.  The  lectures  delivered  during  the  last  session, 
iu  well  as  tho  **  Communiciitions  to  the  montlily  meetings,"  were  various  and 
interesting.  Amongst  the  latter  aro  many  of  gcneml  interest,  and  one  or 
two  extracts  from  the  Report  will,  we  think,  please  our  readers  better  than 
any  further  comments  of  our  own. 

A  Paper  on  "  Alumikium,"  by  W.  Proctor,  Esq.,  F.C.S.  (read  March  5th). 

"  He  traced  the  history  of  tho  discovery  of  Aluminium  firom  Uie  time  of 
Davy  to  that  of  Wohler  and  Doville,  who  first  obtained  it  in  any  quantity, 
and  described  the  process  adopted  by  the  latter  chemist  for  procunng  Aliuui- 
niuni  by  the  decomposition  of  its  cliloride  by  metallic  sodiuuL  Certain 
difiiculties  attendant  on  tliis  process  led  Dr.  Percy  to  suggest  the  minenil 
called  Cryolite,  a  fluoride  of  aluminium  and  sodium,  as  a  source  of  aluminium. 
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The  process  coiisiMi.s  in  li«ilin;r  Hip  powdered  minenil,  with  common  ball  and 
!rodium,  for  two  hours  in  a  covci-od  cnicible  ;  nt  it«  inclusion  the  metal  is 
found  at  the  bottom  of  the  sla^.  The  price  of  the  metal,  when  it  whs  first 
obtained,  was  £5  to  £6  per  ounce.  In  1806  Deville  had  reduced  it  to 
-£3  per  ounce,  and  it  is  now  usually  worth  5b.  per  ounce,  although  Mr. 
Gerhard,  who  is  engaged  in  preparing  the  metal  from  cryolite  on  a  large 
scale  at  Rattersca,  stated  at  a  meting  of  the  Society  of  Arts,  that  he  had 
undertaken  a  contract  at  3s.  Dd.  per  ounce. 

*'  Aluminium  is  a  white  metal,  with  a  bluish  tinge,  and  a  lustre  inferior  to 
that  of  silver.  Its  specific  grav.  is  2*6,  or  about  one  fourth  that  of  silver,  a 
property  of  importance,  jis  this  lightness  causes  a  given  weight  of  aliuninium 
to  go  as  far  in  the  manufacture  of  articles  as  four  tilnes  the  quimtity  of  silver. 
It  is  malleable,  and  ductile,  jmd  possesses  considerable  tenacity ;  when  pure, 
it  is  as  hard  as  silver,  but  it  hsis  no  great  elasticity,  and  requires  rather  a  high 
temperature  to  fuse  it.  It  is  not  oxidized  by  exposure  to  air,  even  at  high 
temperatures  ;  it  resists  the  action  of  sulphur  and  sulphuretted  hydrogen, 
w  hich  so  rapidly  tarnish  silver,  and  is  insoluble  iu  any  of  the  ordinary  acids, 
except  the  muriatic ;  pot^iss,  soda^  and  ammonia  in  solution  dissolve  it 
r;ipidly  ;  and  the  beautiful  frosted  appearance  seen  on  articles  manufactured 
of  aluminiimi  is  procbicod  by  plunging  them  for  a  short  time  iu  a  t^olution  of 
potjiss  at  blood-heat,  and  then  inunersing  them  in  nitric  acid. 

"  It  will  easily  bo  seen  that  a  metiS  xKwsessing  the  properties  above  de- 
scribed will  be  capable  of  many  applications,  and  iduminium  has  already  been 
employed  in  the  manufacture  of  a  great  number  of  articles.  Its  chief  use, 
however,  will  probably  be  in  the  |)roductLon  of  alloys,  as  it  givi»s  increased 
hardness  to  whatever  metal  it  is  used  with.  An  alloy  of  three  pjirls  alu- 
minium and  97  parts  iron  luvs  the  brilliancy  of  pure  silver,  and  docs  not 
tarnish.  1(»0  pjirts  silver  and  5  parts  aluminium  form  an  alloy  as  hard  as 
sterling  silver,  and  as  ou>sily  worlced  as  the  pure  metal.  Copper,  with  a 
quarter  of  its  weight  of  aluminium,  gives  an  alloy  of  the  colour  of  gold,  and 
very  malleable.  With  20  per  cent  of  iJunimium  the  alloy  is  white  ;  aud  a 
mixture  of  i)0  parts  copper  and  10  pirts  aluminium  is  harder  than  bronze, 
and  has  been  used  for  the  works  of  clocks  and  watches.  Calvert  describes 
an  alloy  of  15  iduminium  and  78  iron,  which  does  not  rust  in  moist  air  or 
water." 

Another  paper  of  deep  iutcrest  was  read,  April  2nd,  by  the  Rev.  J.  Kenrick, 
on  the  Kcv.  Mr.  M'Enery's  "  Researciibs  in  Kent's  Hole,  near  TougiTAY." 
Bearing,  as  it  does,  upon  the  supposeil  age  of  tlie  human  race,  and  expressing 
the  opinions  of  an  enlightened  clergyman  and  autiquary,  we  recommend  it  to 
the  careful  consideration  of  our  readers  : — 

"  Kent's  Hole  Ls  a  fis.sure  in  the  liiiiostonc  rock,  which  belongs  to  the  Old 
Red  Sandstone  formation.  Its  floor  is  covered  \^ith  a  slalagmitic  deposit, 
under  wliich  lius  a  bed  of  mud  and  gmvel,  brought  in  by  a  flood  of  wat<?r. 
According  to  Mr.  M'Knery,  the  v.irious  contents  of  the  cave  follow  each  other 
in  this  order,  prweedin^'  downwards  fnmi  the  surface.  First,  black  pv)tter}', 
with  traces  of  the  latlio,  human  teeth  and  bones,  beads,  bone  pius,  and  other 
articles  belonging  to  the  Ilomano-British  i)eriod,  when  the  itomans  had  an 
encampment  on  the  down  above  the  cave.  Lower  down  weiv  found  arrows 
and  spear-lioads  of  flint,  and  stone  axes,  among  fossil  teetli  and  bones  of  her- 
bivon)Us  and  carnivorous  animals,  but  no  potteiy  or  other  works  of  art ; 
lowest  of  all  the  ]>ed  of  diluvial  mud,  containing  merely  animal  remains,  but 
no  works  of  art,  except  some  Hint  instniments  adhering  to  its  upper  surface. 
Mr.  M'Enery's  description  of  the  succession  of  deposits,  however,  has  been 


'Enery's  dcscript 
in  question  1 
maintains  that  the 


called  in  question  by  a  geologist  of  great  eminence,  Mr.  Clodwin  Austen,  who 

numan  remains  and  the  arrow-heads  and  knives  of  flint 
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occur  promiscuously  with  the  bones  of  the  extinct  animals  in  all  parts  of  the 
cave,  and  throu^rh  the  entire  thickness  of  the  clay  ;  and  that  no  distinction, 
founded  on  condition,  distributlou,  or  relative  pot^ilion,  can  be  established, 
whereby  the  human  can  be  separated  from  the  other  relics. 

*^  Mr.  M'£nery  observed  tliat  the  flint  implements  found  in  the  lower  de- 
posit were  nide,  compared  with  those  higher  up.  This  'w  in  accordjincc  M-ftli 
what  Mr.  Worsatie  and  other  antiquaries  have  remarked,  that  what  lias 
been  called  the  stmie  period  requires  to  be  subdivided,  and  tliat  tliere  are 
inarlcH  of  two  nita^^  m  advancing  civiliKHtion,  diHcriniinated  by  the  different 
deio^ea  of  fikill  nhown  in  the  manufacture  of  the  implemeuti»  of  flint. 

**  Mr.  M*£ner/t(  researches  ^ve  a  tnily  formidable  view  of  the  strength  and 
ferocity  of  the  camivoroiLS  aniniiils  to  whouL  Kent's  Cavcni  served  as  a  den 
or  a  sepulchere  ;  such  as  the  Madtmrodiis  lalidcm,  the  Ursiis  itj)fh:H^,  and 
the  Hyaena.  Even  the  lai^^c  nachyderniata^  as  the  Elcpii4M  primigeimis  and 
BhiiwceroH  tuJtorhinnsy  M'hose  oones  were  found  here,  nmst  have  been  dan- 
gerous contemporaries  to  man,  anned  only  with  flint  implements.  Whether 
they  were  really  contenqwraries  here  is  rendered  doubtful  by  the  conflictin«r 
acconnts  of  Mr.  M'Enery  and  Mr.  AuKtcn.  Scientific  inquirers,  however,  as 
Professors  Owen  and  Phillips,  have  expressed  themselves  in  favour  of  the 
opinion  that  man  may  have  been  contemporary  with  some  of  the  now  extinct 
species  of  mammalia.  This  oiin  indeed  fimiish  us  with  no  ex;ict  measurement 
of  time,  but  it  seeuLs  to  carry  the  history  of  man  further  back  into  past  ages 
than  our  ordinary  chronolojry  allows,  ueolo";:}'  hits  shown,  thjit  the  progre.-*- 
sive  changes  which  the  fjlobe  luis  undergone,  have  been  a  continued  prepjini- 
tion  for  his  residence.  lie  could  not  want  the  means  of  subsistence  when; 
the  ox  and  the  deer  could  live,  and  their  bones  have  been  found  in  the  Kent 
(>avem.  It  seems  in  accordance  with  the  vrisdom  and  benevoleuoe  of  his 
Creator,  th«t  the  scene  thus  prepared  for  him  should  not  wait  long  fbr  his 
introduction.'' 

Most  reluctantly  do  we  pass  over  nuiny  other  iiustnictive  communications 
to  this  society,  by  W.  Reed,  Esq.,  F.G.S.,  on  "  Fossil  Kshes  of  ]Monte  Bolca ;" 
"  The  Bovey-Tracy  Coal ;"  "Archaeological  Papers,"  by  the  Rev.  J.  Kenrick  ;'* 
and  two  on  the  "  Decay  of  Building-Stones,"  by  Dr.  Proctor  ;  but  wc  nuist 
pass  on  to  other  useful  institutions. 

In  Devonsiiike  an  association  has  just  been  formed  for  "  the  Advancement 
of  Science,  Art,  and  Literature."  It  is  supported  by  several  gentlemen  of  high 
position  and  influence,  and  its  meetings  arc  to  be  held  by  turns  in  the  various 
towns  of  importance  in  the  county.  Exeter  wits  the  first  rendezvous,  and  the 
most  intei-esting  feature  of  the  first  meeting  was  the  visit  of  the  members  of 
the  Bovey-Tracy  coal-fields,  under  the  guidance  of  the  well-known  Devoashirc 
geologist,  Mr.  Pengelly. 

Durii^  the  Ea^itor  roccss  a  somcwkit  similar  exhibition  to  the  one  at 
Northajupton,  recorded  in  our  April  munbcr,  took  pLicc  at  Romtiey,  in 
Hampshire^  It  was  called  an  ''  Exhibition  of  the  Works  of  Art  and  Iu< 
duatry,"  luid  was  honoured  with  the  presence  of  the  Premier  and  feeveral 
other  noblenu'u  ivnd  ladies.  The  display  was  chiefly  of  a  local  character,  but 
was  enriched  by  contributions  from  the  c4)llections  of  the  nobility  and  gentry 
of  the  neighbourhood,  and  from  the  South  Kensington  Museum. 


naturalists',  fibld  ciubs.  98 
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THESE  excellent  societies  are  gaining  increased  vitality,  and  new  ones 
are  springing  into  existence  in  every  nook  and  comer  of  Old  England ; 
and,  as  they  are  cajxible  of  thriving  wherever  a  flower  blossoniiH,  or  where- 
ever  the  earth's  crust  is  laid  bare  to  human  virviun,  rcquiriiitr  neither  rich 
patrons,  huge  income,  nor  magnificent  halls  of  assembly,  but  only  God's  pure 
air  and  green  fields  as  meeting-places,  we  have  no  doubt  thtt  each  succeed- 
ing season  will  see  them  multiply  in  numbori^  and  importance. 

At  WioAN,  in  the  mid«*t  of  smoke  and  grime,  but  in  the  centre  aLu)  of  a 
ricli  geol(^caI  field,  such  a  society  Ims  just  been  formed,  jind  was  recently 
inaugurated  with  some  tclat. 

The  demonstration  itself  was  of  an  interesting  character.  Collections  of 
objects  of  natural  history,  magnificent  microscopes,  interesting  microscopical 
objects,  aquaria,  fern-cases,  geological  collectiomt;  with  speeches,  singing, 
instnnnental  music,  and  refreshments,  were  the  attractions  which  ushered 
into  existence  what,  wo  have  no  doubt,  wiU  be  a  successful  and  agreeable 
society. 

A  circuLir,  bearuig  the  signature  of  several  leading  men  of  intelligence,  in 
Clifton,  was  issued  in  March  last-,  to  the  inhabitants  of  Bristol  and  the 
neighbourhood,  calling  upon  them  to  form  a  Field  Cinb,  after  the  model  of 
those  at  "Worcester,  Malvom,  Liverpool,  and  other  large  towns,"  and  to 
"restore  to  Bristol  the  prestige  it  once  i)Osses.sed"  for  the  successful 
cidtivation  of  natural  liLstoiy.  The  programme  contains  every  element 
of  success  :  a  low  subscription,  short  excursions,  the  publication  of 
transactions,  &c.  &c.,  and,  ive  hopc^  although  it  is  not  mentioned,  the  admis- 
sion, nay,  eveiy  encouragement  for  the  attendiince  of  ladies.  We  tnist 
the  good  people  of  Bristol  have  responded  to  the  call,  and  shall  now  tiike  a 
nin  over  to  Teionmoutii,  where  there  is  a  small  but  successful  Field  Club, 
which  entertained  the  ArclLieological  Association  in  1861.  The  "proceed- 
ings" of  this  club  show  that  the  delightful  combes  and  coves  of  Devonshire 
are  not  neglected  by  natiu^ilLsts  and  geologists  ;  and  we  find  that  Mr.  Pen- 
gelly  is  an  active  member  of  the  society,  and  often  imjiarts  a  deep  interest 
to  its  meetings  by  his  instnictive  addresses  on  the  geology  of  the  district. 

The  Manchrster  Field-Naturalists'  Society  continues  to  flourish, 
under  the  active  secretaryship  of  Mr.  Grindon ;  and,  to  quote  the  last 
Report,  "the  year  1661  has  been  a  period  of  unbroken  prosperity.  Every- 
thing has  gone  well,  and  the  prospects  for  the  ftitnre  are  altogether 
satisfiictory.** 

On  the  12th  Pebniary,  the  society  numbered  430  members,  of  whom  103 
were  ladies.  Fonrteen  excursions  were  made  into  the  surrounding  country 
during  the  season  ;  and  here,  as  at  Liverpool,  we  find  that  the  ladies  are 
amongst  the  most  successful  collectors  of  plants.  Prizes  are  offered  for  the 
best  herbaria  and  cabinets  of  insects,  and  photographic  views  are  taken  of 
the  places  visited. 
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The  soirees,  we  are  told,  have  been  even  more  successful  than  the  excur- 
sions, and  the  **  club"  la  extending  its  inHuenco  into  every  circle  of  society. 
The  Report  says,  with  j|^»at  tnitli, — 

"It  is  not  to  be  expected  that  the  Field-Natural Lstij'  Society,  or  any 
similar  society,  can  ever  make  a  preat  display  before  the  public  of  what  they 
have  accomplished  in  the  shape  of  work.  It  is  Buflicient  to  find  tliat  scientific 
tastes  and  philosophical  Imbits  of  thought  are  developed,  and  have  liad  a 
practical  tuni  ^iveu  to  them,  and  that  ULcmbers  tuke  up  ditforent  bninchcs 
of  iLitural  liistory,  and  apply  themselves  to  seduloiLs  private  study,  known 
only  to  their  private  friencls.  Tliis  is  largely  the  case  in  tlie  Field-Naturalists' 
Society.  It  is  difficult  now  to  go  into  intelligent  company  in  Manchest<?r, 
and  not  find  some  person  who  is  either  a  member  of  the  Society,  or 
has  attende<l  one  of  their  soirees  or  excuroions  as  a  visitor,  and  who  is  gbid 
to  acknowledge  the  pleasure  experienced  there,  and  the  encouragement  he  has 
I'cceived  to  personal  inquiry  and  observation.  The  amount  of  latent  scientific 
taste  in  Manchester  is  &r  greater  thiin  many  would  conceive  possible,  and 
the  Field-Natumlists'  function  and  pleasure  is  to  draw  it  out  and  give  it 
direction." 

The  Liverpool  Fisld  Club  also  continues  to  extend  its  numbers  and 
influence.  At  the  close  of  the  season  of  IHHl  it  had  GIX)  members,  of  whom 
184  were  ladies.  At  each  meeting  during  the  present  season  many  new 
members  have  joined.  Tlie  ladies  aro  the  life  and  soul  of  this  society,  and, 
in  order  to  hold  out  additional  inducements  to  them  to  join  its  excursions, 
the  committee  have  added  to  the  prizes  already  granted  for  the  Lvi^est 
number  of  upecies  collected,  another,  which  is  accorded  to  the  lady  who 
gathers  and  an-angos  the  best  bouquet  of  wild  flowers.  Tlie  "  bouquet  prize'* 
is  an  object  of  great  competition  amongst  the  fair  ones  of  Liverpool.  We 
may  mention,  for  the  guidance  of  the  directors  of  other  similar  societies,  that 
these  prizes  are  well  calculated  to  maintain  the  interest  of  the  members  in 
the  excursions,  not  so  much  on  account  of  the  value  of  the  books,  as  th(> 
honour  which  the  prizes  confer  on  the  successful  candidates.  The  greatest 
number  of  si)ecies  of  plants  collected  dui-ing  the  season  was  124,  by 
Mrs.  Gibson,  and  the  numbers  on  other  occasions  varied  from  67  upwards. 
Miss  Rowe,  a  young  lady  member  of  this  club,  is  remarkably  successful  in 
these  competitions,  and  possesses  very  extensive  knowledge  in  systematic 
botan}'. 

Tlie  HoTijrESDAr^  Natural  History  Qlub  (Surrey)  are  publishing  a 
"  Flora  of  the  County  of  Surrey,"  concerning  which  we  are  informed  by 
circuLir  that, — 

"  The  Flora  will  be  arranged  on  the  natural  sptem,  and  the  nomenclature 
and  cla^isilication  will  rorr(»spond,  as  far  as  practicable,  with  those  of  the 
fifth  edition  of  the  *  London  Oatidogue  of  British  Pbmts,'  on  which  the 
manuscripts  of  Mr.  Salmon  arc  kused."* 

In   our  last  numl)er  but  one  (April),  we  had  occasion  to  refer  to  the 


*  The  publication  originates  in  a  collection  of  plant*  formed  by  the  late 
J.  D.  Salmon,  Esq. ;  and  if  any  of  our  readers  should  require  copies  of  the 
work,  they  may  have  them  by  applying  to  Mr.  J.  A.  Brewer,  Holmeadale 
House,  Beigate.    The  price  to  Bubscribers  is  7/^.  Gd. 
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operatioas  of  the  Warwickahire  Naturalists'  Field  Club,  and  since  then 
we  have  received  a  report  of  it«  proceedings. 

These  contain  a  very  eloquent  address  by  the  president,  C.  W.  Hoskyns, 
Esq.,  which  our  limited  space  will  unfortunately  not  allow  us  to  transfer  t^) 
these  pnges,  or  wo  should  have  transcribed  it  verbiitini,  for  we  are  not 
exiigjareratinp:  when  we  say  thi»t  Mr.  Hoskyns'  remarks  shoald  be  read  by  all 
who  are  interested  in  the  successful  working  of  these  societies.  He  referred  to 
the  advant:tj»es  of  the  study  of  Nature  in  her  own  donmins  over  the  penisal 
of  books  only  ;  denied  the  existence  of  a  line  of  demarcation  between  the 
"  intellectual"  and  the  "  moral ;"  **  teniw  of  our  manufacture,**  as  he  c;dls 
thvni,  and  showed  how  cbsely  Uicy  are  interlinked  with  each  other.  He 
denioustnited  the  practiced  value  of  scientific  rcsearcli,  and  instructed  the 
members  of  the  society,  over  which  he  presides,  how  they  might  best  carry 
out  the  important  objects  for  which  they  meet  together. 

After  the  president's  address,  a  carefiUly  prepared  lecture,  on  the  "Geology 
of  South  Noilliimiptonshire,"  was  delivered  by  the  Rev.  P.  B.  Brodie,  V.P. 
Others  followeil,  on  various  subjects  of  interest. 

On  the  37th  June,  the  Wai'wickshire  club  visited  Malvern,  and,  fraternizing 
with  the  club  there,  inspectetl  the  objects  of  interest  in  the  neighbourhood ; 
such  as  the  railway  tunnels,  which  present  many  features  of  geological 
interest,  the  Malveni  hills,  &c. 

In  concluding  these  renuirlw  upon  our  Field  Clubs,  we  have  to  recommend 
more  frequent  meetings  between  neighbouring  societies,  from  which  nuich 
good  ciinnot  fail  to  be  derived.  A  comixirlson  of  their  respective  experiences 
will  be  mutually  beneiitial,  and  will  no  doubt  frequently  lead  to  the  dis- 
semination of  bciontific  tmtlis,  the  knowledge  of  which  would  otherwise  have 
been  confined  lo  a  fvw  nuMiibci's  (»f  one  club ;  and  such  meetings,  t0(j,  are 
coutlucive  to  the  sociid  and  moral  welfare  of  society,  inaannich  as  they  bring 
into  cloMer  relations  the  most  iiitelli^^ent  membpis  of  various  connnunities, 
and  remove  pr»*juclices  an<l  asiieriticH.  To  those  amongst  our  readers  who 
have  been  in  tlic  habit  of  regarding  science  as  a  dry  and  Ld)orious  pursuit, 
tit  only  for  bookworms  and  visionaries,  we  siiy,  "Join  a  Natundists'  Field 
riub,  and  attend  its  excursions." 
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PEAKS,  PASSES,  AND  GLACIERS  * 

IT  may  seem  rather  late  now  to  ask  what  was  the  original  object  of  the 
"Alpine  Chib,*'  beyond  that  of  meeting  in  friendly  symposinm  to 
compare  notes  and  experiences  of  pleasant  long-vacation  trips  over  a 
dinner-table,  and  decide  what  new  worlds  among  the  Alps  yet  remained  to 
conquer.  Two  series  of  narratives,  nearly  fifty  in  number,  written  by 
thirty-nine  adventurers  in  the  lofty  mountains,  have  been  put  before  the 
public,  and,  as  far  as  the  publishers  are  concerned,  it  may  be  presumed 
not  without  success.  Still  the  exact  object  and  the  result  are  not  clear. 
How  many  peaks,  before  thought  inaccessible,  have  been  climl)ed,  and  the 
history  of  the  trip  recorded  in  imperishable  type  ?  liow  many  difficult 
passes  have  been  discovered  and  crossed  ?  and,  perhaps,  most  of  all,  how 
many  glaciers,  or  how  many  hundreds  of  miles  of  glacier,  have  been 
traversed  that  would  otherwise  have  long  remained  undisturbed  except  by 
the  rolling  of  avalanches?  All  these  arc  points  that  may  be  calculated  ; 
but,  certainly,  tlie  literary  or  scientific  fruit  is  small  and  unripe.  At  any 
rate,  the  fashion  of  doing  motmtains  is  on  the  increase,  and  the  Alpine 
Club  must  have  contributed  to  the  growing  taste.  It  is  in  the  hope  that 
the  explorations  of  future  adventurers  may  take  a  more  scientific  turn 
that  we  give  these  a  place  here.  Meanwhile  they  must  be  dealt  with  as  we 
find  them. 

Except  an  account  of  a  tour  in  Iceland — a  country  very  little  visited 
by  the  tourist  and  not  offering  much  inducement  for  a  visit  to  any  but 
determined  travellers — ^there  is  little  in  the  volumes  before  tis  that  has 
much  of  absolute  novelty  to  recommend  it. 

An  interesting  notice  of  a  Pyrenean  ascent  from  the  Bagn^res  de  Lnchon 
proves  that  adventure  is  not  entirely  confined  to  the  Swiss,  French,  and 
Italian  Alps,  among  the  European  mountains ;  but  as  so  very  large  a  pro- 
portion of  the  membei-s  of  the  Club  seem  to  decide  on  attacking  that 
chain  again  and  again,  rather  than  attempt  any  new  field  of  operations, 
it  must  be  assumed  that  there  yet  remains  much  to  be  done  there ;  and, 
perhaps,  we  may  look  forward  in  time  to  a  considerable  library  of  illus- 
trated stories  of  Alpine  travel. 

It  is  evident  that  the  wi'iters  of  narratives  which  in  themselves  are  so 
much  alike  that  the  description  tends  to  become  monotonous  feel  tliat  they 
must  adopt  varieties  of  style  to  cover  a  want  of  variety  of  matter.    Thus, 


*  Peaks,  Passes,  and  Glaciers,    Beifig  Excursions  by  Members  of  the 
Alpine  CIuIk     2nd  Series.      Edited  by  Edward  Shirley  Kennedy, 
'  ^^  F.R.6.S.,  President  of  the  Club.    2  vols.,  8vo.    London,  1802. 
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Mr.  Ormsby,  in  giving  an  idea  of  his  ascent  of  the  Griyola,  a  somewhat 
dangerous  and  difficult  mouutain^  entirely  disclaims  the  smallest  object, 
whether  scientiiic  or  other,  beyond  the  mere  gratification  of  a  whim.  In 
his  narrative,  also,  he  exhibits  great  indifference  to  the  ordinary  forms  of 
language ;  and  equal  love  of,  and  a  familiarity  with,  slang,  both  in  words 
an;l  style.  As  a  background  o^  relief  to  a  fbt'  picture  this  may  be  a  sad 
necessity;  but  it  is  to  be  hoped  tliat  in  future  volumes  the  pictures  may 
not  require  this  mode  of  heightening  their  effect. 

Among  the  more  interesting  of  the  groups  of  travels  in  the  two  volumes 
before  us  are  those  whidi  introduce  the  mountains  of  Dauphine  t)  the 
reader.  But  these  mountains  have  all  been  visited,  and  the  most  inv- 
portant  facts  concerning  them  have  been  stated  by  Professor  J.  Forbei 
£lie  de  Beaumont,  also,  lias  done  important  work  in  the  district.  No 
doubt  there  is  still  much  left  for  tlic  explorer  to  do,  and  the  district  seems 
well  fitted  as  a  scene  of  trial  for  the  tyro  in  Alpine  work.  Another  inte- 
resting group  of  mountains  recently  explored  is  the  group  of  the  Graian 
Alps  and  the  Mont  Iseran,  which  latter  is  declared  to  be  a  mule-track,  and 
not  a  mountain. 

It  is  impossible,  in  the  coui-se  of  a  few  pages,  to  give  any  readable 
noticfi  of  the  large,  number  of  separate  narratives  collected  in  these  two 
volnmea.  Many  of  them  are  uninteresting,  and  most  of  them  are  wanting 
in  telling  description.  We  started  at  daybreak — we  traversed  snow  and 
ice,  rock  and  water — we  climbed  here— we  slid  down  there — we  liad  our 
luncheon  and  enjoyed  our  cliampagne^our  guide  did  know  his  way — we 
ran  great  risk,  but  at  last  wo  reached  the  point  to  which  we  were  bound, 
and,  then — why,  then,  we  got  back  again,  had  a  good  supper,  and  slept 
the  sleep  that  the  just  ai*e  reported  to  enjoy,  but  that  men  thoroughly 
exhausted,  whether  just  or  unjust,  are  almost  sure  to  fall  into.  Such, 
with  a  few  details  of  heights  and  distances,  an  occasional  cori'ection  of 
what  the  last  describer  did  and  said,  a  little  self-glonfication,  and  much 
praise  of  faithful  guides,  is,  in  a  few  words,  the  sum  and  substance  of  all 
these  narratives. 

And  yet,  no  doubt,  any  one  such  narrative,  if  read  by  itself  and  if 
written  naturally,  without  a  manifest  intention  to  astonish  and  delight  the 
reader,  would  be  very  pleasant  and  very  suggestive,  especially  to  those 
who  have  themselves  travelled,  and  have  visited  more  or  less  of  the  scenes 
described.  Such  an  account  is  that  of  Mr.  Forster,  who  crossed  from  the 
Grutli  to  the  Grimscl,  by  that  most  charming  of  all  Swiss  valleys,  the 
Valley  of  Engclberg.  We  will  endeavour  to  give  our  readers  who  have 
not  crossed  from  the  head  of  the  Lake  Lucerne  to  the  Uri  Alps  some  idea 
of  what  awaits  them,  if  they  will  undertake  the  labour  and  risk  incident 
to  this  piece  of  mountain  travel.  It  is  a  work  not  beyond  the  powers 
of  any  hardy,  healthy  man,  and  will  amply  repay  the  exertion. 

To  Lucerne  by  rail,  and  to  the  "  Grutli"  or  *•  I^Icnduw"  by  steamer,  is  an 
affair  of  hours  easily  measured  and  easily  performed.  Tlie  Grutli  is,  in 
fact,  that  meadow,  dear  to  the  imagination  of  nil  Swiss  patriots,  whore  the 
three  groat  founders  of  Swiss  liberty  met  to  swoar  that  they  would  rescue 
their  native  land  from  foreign  thraldrom.  It  has  recently  been  purchased 
by  subscription  and  laid  out  under  the  auspices  of  Government.  It  is 
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certMnly  one  of  the  most  romantic  spots  in  the  wiidert  and  tineBt  part  of 
the  lake  of  the  four  cantons.  Landing,  and  running  up  to  the  Sonnen- 
herg,  where  is  a.  delightful  "pension,"  Mr.  Forster, '  who  started  on  his 
journey  in  bad  health,  found  means,  in  a  few  days,  so  far  to  recruit  that 
he  determined  to  set  out  on  an  expedition,  which  we  will  now  briefly 
abstract.  The  Sonnenberg,  by  the  way,  is  strongly  recommended  as  an 
easy  and  extremely  accessible  retreat  from  the  great  herd  of  travellers, 
and,  BJtuBted  as  it  is  on  the  promontory  of  high  land  forming  the  last  of 
the  great  recesses  of  the  Lake  of  Lnceme,  the  situation  is  in  every  respect 
admirable.  * 

From  Sonncnbcrg  to  Isenthal  ia  a  pleasant  walk,  and  Isenlhal  is  also  a 
pleasant  place — small,  clean,  and  not  over-civilized  or  over-frequented. 
At  Isenthal  the  work  begins,  and  Mr,  Forster  selected  the  more  difficult  of 
the  two  routes  to  the  Uri-Roth stock,  a  very  grand  peak,  which  forms  a 
prominent  object  in  most  of  the  views  of  the  Lake  of  Lucerne.  It  took 
six  hours  from  Isenthal,  and  was  rewarded,  not  only  by  a  grand  view  of 
Uie  country,  but  by  the  sight  of  a  flock  of  fourteen  chamois,  which  passed 
close  to  the  party — a  very  rare  sight,  nowadays,  under  any  circumstances, 
in  Switzerland,  and  one  (hat  did  not  last  long.  In  fact,  when  the  leader 
of  the  four-footed  party  discovered  his  natural  enemy,  our  author  calcu- 
lates that  they  went  off  at  the  rate  of  more  than  twenty  miles  an  hour. 
The  near  view  from  the  Uri-Rothstock  is  preferred  by  Mr.  Forster  to  that 
of  Titlis,'  the  glacier  and  nlri  extending  to  the  next  peak,  the  Enget- 
horger  Rotlistock  (redrfi'ci — the  cones  are  of  pinkish  limestone).  There 
are,  however,  no  enttaordinary  difficulties,  and  Mr.  Forster  proceeded 
alone  from  this  point  to  the  valley  of  Engelberg.  The  field  of  snow  tra- 
versed requires  two  hours  to  cross. 

There  are  few  more  delightful  spots  in  Switzerland  than  the  valley  of 
Engelberg ;  and  at  the  establishment  there,  the  Hotel  de  I'Ange,  every 
reasonahle  comfort  is  obtained  at  most  reasonable  prices.  It  is  large  and 
well  provided,  and  there  is  a  good  road  to  it  from  tlie  lower  part  of  the 
Lake  of  Lucerne  opposite  PiJatus.  From  it,  also,  numerous  excursions 
may  be  made,  and  some  of  the  grandest  scenery  is  very  approachable, 
Titlis  raises  his  head  immediately  adjacent.  The  Surenen  pass  b  close  at 
hand,  by  which,  if  preferred,  either  Altdorf  or  Sonneabergmaybe  reached. 
The  Joch  conducts  across  to  Meyringen ;  and,  for  those  who  are  more  ad- 
venturous, there  is  a  pass  on  the  other  side  of  Titlis  across  a  vast  field  of 
ice  into  tlie  Gadmen  Thai.  Thence  the  member  of  the  Alpine  Club,  dis- 
daining accustomed  routes,  finds  a  way  across  a  large,  very  remarkable, 
and  interesting  field  of  ice — the  Trift— pass  to  the  Grimsel. 

While  on  the  Surenen  Egg,  accompanying  some  friends  who  were  on 
their  way  to  Altdorf,  our  adventurer  experienced  one  of  those  grand, 
tliDugh  not  very  rare,  meteorological  phenomena — a  thunderstorm.  The 
storm  passed  beneath  bis  feet — rushing  up,  borne  upon  the  fierce  south* 
west  wind  at  a  fearful  pace,  to  meet  a  mass  of  nun-cloud  coming  down 
from  the  Weiss-stock.  Alone  on  the  mountain  ridge,  exposed  to  the 
pitiless  beating  of  hailstones  coming  down  like  rifle-bullets,  our  traveller 
wisely  wailed,  under  slieiter  of  some  atones  fallen  from  the  rook  above, 
fill  the  violence  uf  the  storm  Uad  passed. 
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From  Engelb«ig  across  the  Joch  pass  is  as  beantifal  and  pleasing  a  spe- 
cimen of  Alpine  work  as  can  be  imagined.  Too  common,  and  offering  too 
little  difficulty  to  demand  a  chapter  in  the  volume  of  Alpine  travel,  it  is 
better  worth  the  trouble  it  costs  than  many  greater  works.  There  are  the 
most  charming  Alpine  plants  growing  out  of  the  snow  in  the  exquisite 
Uttle  Trub  See ;  there  are  the  steep  paths  and  awkward  zigzags  of  the 
aseent,  and  the  chalets  with  milk  and  cheese — the  reward  of  Alpine  labour. 
Bat  these  are  but  the  portals  to  the  path  of  honour  to  him  who  would 
traverse  the  Trift.  The  Stein  glacier,  at  the  head  of  the  Gadmen  Thai,  is 
the  beginning  of  this  pass.  From  this  to  the  Thierberg,  a  virgin  peak, 
not  much  more  than  11,000  feet  high,  but  not  overlooked,  was  an  easy 
excursion  for  Mr.  Forster.  Afterwards,  descending  to  the  valley,  the  cross- 
ing the  Trift  was  another  hard  day's  work,  to  reach  the  well-known  glacier 
of  the  Rhone — one  of  the  noblest  and  grandest  of  all  those  to  be  seen  in 
Switzerland.  Fifteen  hours'  hard  walking  across  the  ice  and  rock,  but 
chiefly  the  former,  was  required  to  complete  the  trip ;  and  Mr.  Forster 
relat^  with  laudable  satisfaction,  that  he  was  honoured  that  night  above 
other  guests  when  it  was  known  that  he  had  accomplished  the  feat  of  the 
Trift,  and  that,  to  crown  all,  he  had  the  satisfaction  of  being  pointed  out 
to  some  curious  lady-travellers,  in  a  mysterious  whisper,  as  the  hero  of 
the  day — **  Das  ist  der  Forster  I " 

We  have  endeavoured  rather  to  give  the  reader  an  idea  of  the  style  of  the 
better  kind  of  Alpine  narratives  than  to  quote  mere  detail  of  places  and 
names.  We  think  it  somewhat  to  be  regretted  that  all  the  devotion  of  the 
traveller  should  be  paid  to  one  chain  of  mountains,  though  that  is  no 
doubt  the  loftiest  European  chain  ;  and  we  should  welcome  as  a  novelty  an 
account  of  a  visit  to  those  glorious  valleys  and  mountains  of  the  Carpa- 
thians, that  have  been  little  examined  hitherto ;  and  a  notice  of  an 
exploration  of  the  Caucasus,  of  the  mountains  of  Arabia,  or  of  the 
greater  Atlas.    All  these  are  **  fresh  fields  and  pastures  new." 


OUR  NEW  IRONSIDES.* 


WAR,  in  its  materials,  its  instruments,  and  its  results,  is  absorbing  a 
large  share  of  attention,  even  from  those  least  interested  in  its 
political  bearings.  It  has  enlisted  in  its  service  our  engineers,  and  men  of 
science,  hitherto  occupied  in  more  peaceful  achievements,  and  has  required 
of  them  the  solution  of  some  of  its  most  difficult  problems.  And  whilst 
we  wait  in  the  expectation  of  *a  time  when  the  need  of  warfare  shall  no 
longer  exist,  when  a])peal  to  arms  shall  be  suppressed  in  public,  as  it  has 
already  been  in  private  disputes, — whilst  we  hope  that,  in  the  end,  each 
man  will  ^^find  his  own  in  all  men's  good,"  and  the  mailed  fleets  and 
armed  towers  be  broken, — it  is  yet  wisest  to  learn  sadly,  from  the  events 
of  our  time,  that  the  ancient  scourge  of  national  weakness  may  not  be 
laid  aside  ;  tliat  the  last  resort  in  national  differences  is  still  the  arbitre- 
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ment  of  the  sword.  And  hence  we  are  content  to  see,  in  the  midst  of  the 
peaceful  gathering  of  the  works  of  onr  industry  and  our  art,  the  most 
perfect  finish,  the  most  snhtle  invention,  and  the  utmost  resources  of  our 
mechanical  skill  expended  on  the  *'  works  of  war." 

How  to  arm  our  navy  to  resist  the  heavy  projectiles  of  modem  artillery, 
and,  above  all,  how  to  keep  out  those  frightful  instruments  of  destruction, 
the  explosive  and  molten  iron  shells,  is  a  problem  involving  conditions  so 
novel  that,  during  the  past  year,  it  has  raised  more  discussion  amongst 
engineers  than  any  other.  In  the  pamphlet  before  us,  Mr.  Fair  bairn  con- 
tributes the  results  of  his  experience  and  research,  as  to  the  qualities  of 
iron,  and  the  mode  of  its  application  best  adapted  for  the  protection  of 
ships  of  war.  lie  long  since  expressed  the  opinion  that  the  material, 
which  has  almost  superseded  wood  in  the  mercantile  marine,  would 
ultimately  prove  most  suitable  for  the  navy ;  and  this,  notwitlistanding 
the  adverse  results  of  the  partial  experiments  in  1827,  and  subsequently. 
He  has  lived  to  see  his  opinion  universally  shared,  and  satisfactorily 
established  in  actual  warfare,  at  Kinbum  in  1855,  and  more  recently  in 
America.  In  the  new  conditions  in  which  we  are  thus  placed,  by  the 
improvement  of  artillery  on  the  one  hand,  and  by  the  adoption,  by  other 
nations,  of  iron  armour  for  purposes  of  defence,  after  satisfactory  proof  of 
its  superiority  to  wood, — 

''"VVe  must  look,"  says  Mr.  Fairbairn,  "to  new  materials,  and  an 
entirely  new  construction,  if  we  arc  to  I'etain  our  superiority  as 
mistress  of  the  seas.  There  yet  remain  amongst  us  those  who  contend 
for  wooden  walls,  but  thev  are  no  longer  applicable  to  the  wants  of 
the  State ;  and  I  am  clearly  of  opinion,  that  we  cannot  afford  to  trifle 
with  so  important  a  branch  of  the  public  service  as  to  fall  behind 
any  nation,  however  powerful  and  efficient  they  may  be,  in  naval  con- 
struction." 

He  adds,  that  a  revolution  is  in  progress  in  the  destiny  of  the  navy, 
and  then  continues  : — 

''  It  is  not  for  us  alone  that  cvclopean  monsters  are  now  issuing  from 
the  furnaces  of  Vulcan ;  and  it  behoves  all  those  exposed  to  such  merciless 
enemies  to  be  upon  their  guard,  and  to  have  their  JVarriarSy  MerrimacSy 
and  Monitors  ever  ready,  clothed  in  mail  from  stem  to  stem,  to  encounter 
such  formidable  foes.  It  has  been  seen,  and  every  experiment  exemplifies 
the  fact,  that  the  iron  ship,  with  its  coat  of  armour,  is  a  totally  different 
construction  to  the  wooden  walls  which  for  centuries  have  been  the  pride 
and  ^lory  of  the  country.  Three-deckers,  like  the  Victory  and  the  Ville  dc 
Paris  of  the  last  century,  would  not  exist  an  hour  against  the  sea- 
monsters  now  coming  into  use.  The  day^  of  our  wooden  walls  are  there- 
fore gone;  ami,  instead  of  the  gallant  bearing  of  a  100-gun  ship,  with 
every  inch  of  canvas  set,  dashing  the  spr.iy  from  her  bows,  and  careering 
merrily  across  the  ocean,  we  shall  find  in  its  place  a  black  demoD,-somc 
five  or  six  hundred  feet  long,  with  a  black  funnel  and  flagstaff,  stealing 
along  on  her  mission  of  destruction,  seen  above  water  sufficiently  only  to 
exhibit  a  row  of  teeth,  one  on  each  side,  as  formidable  as  tlie  immense 
iron  carcase  floating  below.  This  may,  with  our  present  impressions,  bo 
considered  a  perspective  of  the  future  navy  of  lOnp^land  ;  i)robal)ly  n(»t 
encouraging,  but  one  on  which  the  security  t^f  the  country  may  ultinjati'Iy 
have  to  depend,  and  to  the  construction  of  which  the  whole  power  and 
skill  of  tbs  nation  shoukl  be  directed*" 
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In  leaAling  this  description  of  the  unroiuantic  attributes  of  a  moU«rn 
mail-dad  Yessel,  some  of  our  readers  will  prubalily  deplore  the  entin; 
diaappearmnoe  of  the  po«:tn%  hitherto  associated  with  tiie  uav y,  and  may 
perhaps  be  reminded  of  Byron's  lines : — 

"  She  walks  the  waters  like  a  thirg  of  life. 
And  seems  to  dare  the  elements  to  strife. 
Who  would  not  hrave  the  battle  fire, — the  wreck, 
To  moTe  the  monarch  of  her  peopled  deck !  " 

and  then  turn  somewhat  deprecatingly  to  that  most  craphiv.*  account  of 
the  MumUor  as  ''a  Yankee  cheese-box  on  a  raft,*'  wluch  is  said  to  give  a 
better  idea  of  her  appearance  than  any  of  the  engrayings  w  hich  liuvc  l»een 
published.  In  our  own  armour-clad  vessels,  the  tcsthotic  element  luis  not 
hitherto  been  sacrificed  to  so  great  an  extent ;  but  Captain  Cules*s  cupola 
ships  which  are  in  progress  will  closely  accord  with  the  American  type. 

The  questions  dealt  with  in  the  pamphlet  relate  to  the  quality  of  iron 
most  suitable  for  armour-plates,  and  the  laws  of  resistance  of  such  plates 
to  projectiles,  as  detennining  the  conditions  under  which  they  should  be 
applied  in  naval  construction. 

Of  the  three  materials,  cast  iron,  wrought  iron,  and  steel,  the  first  is 
manifestly  defective  in  all  the  qualities  requisite ;  but  the  choice  between 
the  other  two  is  more  dithcult.  Tenacity,  or  cohesive  force  and  tough- 
ness, or  capability  of  yielding  to  a  blow  without  fracture,  are  pointed  out 
as  the  qualities  most  desirable.  The  tenacity  of  steel  is  twice  as  great  as 
that  of  wrought  iron ;  but  Mr.  Fairbaim  implies  that  in  the  trials  with 
ordnance  it  has  proved  inferior,  even  when  so  soft  as  to  contain  only  0*25 
per  cent,  of  carl)on.  If  this  be  the  case,  our  French  rivals  have  made  a 
mistake  in  clothing  La  Gloire  with  steel-faced  plates. 

It  is  interesting  to  remark,  tliat  chemistry  has  aided  the  engineer  in 
this  inquiry,  the  absence  of  carbon  being  one  of  the  most  available  indi- 
cations of  the  value  of  an  armour-plate.  The  data  which  >Ir.  Fnirbairn 
quotes  show  also  that  the  most  minute  excess  in  the  proportions  of  sul- 
phur, phosphorus,  and  silicon,  in  Dt.  Percy's  analyses,  correspond  exactly 
with  deteriorations  of  strength  in  his  own  experiments  on  the  same  plates, 
and  with  inferiority  in  resistance  to  projectiles  in  the  trials  at  Shoebury- 
ness.  The  purer  the  iron,  therefore,  the  greater  its  value  for  defence. 
This  result  might  have  been  anticipated,  but  it  is  none  the  less  interesting 
to  find  it  clearly  demonstrated  in  independent  researches. 

In  defensive  constructions  the  engineer  has  to  comply  with  entii*ely  new 
laws  of  resistance.  Hitherto  he  has  almost  universally  dealt  with  slowly- 
applied  forces,  which  it  wtis  convenient  to  regard  as  dead  (or  statical) 
pressure.  But  projectiles  have  a  velocity  of  1,100  to  -,000  feet  per 
second,  and  inflict  an  injury  wholly  incommensurable  with  the  statical 
resistance  of  the  plates.  Statical  forces  acting  for  an  indefinite  period  are 
regulated  by  one  law  ;  sudden  and  almost  instantaneous  impact,  by  an 
entirely  different  one.  It  is  in  consequence  of  a  misconception  on  this 
point  that  much  of  the  discrepancy  of  opinion  on  the  subject  of  iron 
armour  has  arisen.  And  an  adequate  return  will  have  been  made  to 
engineers  for  the  service  they  have  rendered  to  naval  construction  if  it 
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induces  them  to  pay  more  attention  to  the  dynamic  resistance  of  materials. 
It  will  lead  to  the  explanation  of  many  catastrophes  (boiler  explosions 
and  the  fracture  of  the  Hartley  Colliery  beam,  for  example)  which  have 
been  considered  almost  inexplicable.  And  war  will  thus  have  nourished 
the  arts  anew,  and  yielded  fruits  of  peace. 

Mr.  Fairbaim  shows  that  the  destructive  power  of  the  shot  depends  on 
its  vis  viva^  or  the  work  accumulated  in  it  during  the  explosion  of  the 
powder,  and  which  is  known  to  vary  as  the  product  of  the  weight  of  the 
shot  and  the  square  of  the  velocity  generated.  This  product  is  in  turn 
known  to  vary  as  the  weight  of  powder  in  the  charge.  The  shot  is, 
therefore,  merely  a  carrier  of  the  energy  disengaged  by  the  chemical  decom- 
position of  the  powder.  That  the  destructive  power  of  the  shot  increases 
with  the  square  of  the  velocity  explains  the  inefficiency  of  tlie  American 
200-pounder  "Parrot  guns,"  in  which  only  small  charges  of  powder 
can  be  expended  as  compared  with  the  guns  employed  in  the  experi- 
ments in  this  country.  It  also  explains  the  enormous  power  of  the 
300-pounder  smooth-bore  at  Shoeburyness  when  firing  a  150-pounder  ball 
witli  a  charge  of  60  lb.  of  powder.    Of  this  last  Mr.  Fairbairn  says  : — 

"  We  had  just  arrived  at  the  desired  point  of  security  when  the  thun- 
dering 300-pounder,  smooth  bore,  upset  our  calculations  and  levelled  the 
whole  fabric  with  the  ground." 

The  velocity  of  the  160  11).  sliot  probably  approached  2,000  feet  per 
second. 

On  the  vexed  subject  of  "  ships  versus  forts  **  Mr.  Fairbairn  sides  with 
Lord  Palmerston.    He  says  : — 

"  A  great  outcry  has  been  raised  about  the  inutility  of  forts  ;  and  the 
Government,  in  compliance  with  the  general  wish,  has  suspended  those  at 
Spithead  ;  I  think  improperly  so,  as  the  recent  experiments  clearly 
demonstrate  that  no  vessel,  however  well  protected  by  armour-plates, 
could  resist  the  effects  of  such  powerful  artillery "  (as  the  .^OO-pounder 
alluded  to  above). 

Whether  the  doubt,  expressed  in  the  last  paragraph,  as  to  the  possibility 
of  obtaining  invulnerability  in  ships  is  well  founded  must  be  determined 
by  further  experiments  ;  but,  looking  to  the  law  enunciated  by  Mr.  Fair- 
bairn, that  the  resistance  of  plates  increases  as  the  square  of  the  thickness, 
it  would  appear  that  at  present  our  means  of  defence  in  ships  are  in 
advance  of  the  artillery  which  can  be  brought  to  bear  against  them.  The 
enormous  300-pounder  only  just  penetrated  the  target  representing  a 
section  of  the  fVarrior  and  protected  by  4^inch  plates,  and  that,  too, 
after  it  had  been  struck  by  3,229  lb.  weight  of  metal.  But  6  and  6-\  inch 
])lates  are  being  employed,  which  will  increase  tlie  resisting  power  by 
25  and  60  per  cent,  respectively,  and  it  is  doubtful  wliether  these  would 
be  penetrated  by  even  the  most  powerful  modern  artillery,  at  least  witli 
the  present  cast-iron  service-shot.  In  America,  lOj-inch  plates  have  been 
used,  but  there  is,  no  doubt,  a  limit  to  the  thickness  to  w^hich  the  law  of 
the  squares  applies.  Very  thick  plates  of  wrought-iron  have  been  found  to 
break  brittle  like  plates  of  steel,  either  from  a  deterioration  in  the 
quality  of  the  material  or  from  the  rigidity  of  a  thick  mass,  causing 
fracture  acoording  to  a  different  law.    The  entire  invulnerability  of  the 
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}n-ciueci  vessels  in  actual  warfare,  imperfectly  as  tliey  atr. 

ted  when  conipareJ  with  llio  IVarrior  or  Bind  Printc,  is  very 

orluble.    Whilst,  on  tlie  other  huuil,  the  Urrille  elfect  of  Rhells  on 

en  CamftrloHd,  lu  the  battle  of  llainplon  Roails,  which,  in  a  sliurt 

r,  made  her  interior  look  tike  "  a  burnt  and  sacked  lioiuo  "  and 

it  lier  blaziDg  tu  her  ruin,  may  teach  us  that,  whether  absolute  iuvul- 

nbility  b  attainable  or  not,  it  is  a  prime  necessity  of  modern  WBrfare, 

>  guarantee  fur  peace,  to  proTide  nuch  security  as  iron  will  afford 

st  tticae  new  miasiieH. 


A  fJ/osmrst  r,/ Mintratofffi.    By  IlBNitr  Wiluav  Bbistow,  F.G.S. 
Longman.    London.    1802. 

MiNKRALOCy  is  n  Bcienee  tlist  has  few  votaries  in  Enghind,  but  a 
certain  knowledge  of  it  is  indispensalile  to  Uie  ohcnist  and  {;eologiat; 
and  lo  these  the  book  lately  published  by  Mr.  Bristow  will  be  found 
P  ntrcuBly  usefo],  if  not  indispensable,  for  reference. 

Mr.  firistow  does  not  confine  hiinijelf  to  a  mere  alphabetical  descriptive 
L  In  B  short  introduction  he  notices  the  various  properties  of  minerals 
i  the  modes  of  determining  them.  Like  other  geologists  who  have  to 
«  thia  science  as  an  adjunct,  he  leans  to  a  chemical  arrangement,  quoting 
t  method  followed  by  Professor  Warrington  Smyth  at  the  Museum 
'  Economic  Geology,  which  in  all  essential  features  resembles  that 
dop(«d  by  I'rofessor  Anstcd  in  his  Elementary  Course  of  Geology  and 
'ineralogy.  He  introduces  a  very  large  number  of  synonyms  j  and  the 
MQnlt  of  the  principal  minerals  are  pithy,  definite,  and  comprehensive. 
'  le  Rpceimens  in  the  public  museums  of  England  arc  referred  tOi 
I  localities  are  not  n^lected,  Tlie  composition  is  quoted  cither  by 
■nical  symbols  or  as  a  distinct  analysis. 

a  the  present  state  of  mineralogical  science — and  it  is  not  likely  soon  to 
— tliere  is  a  great  advantage  in  the  alphabetical  arrangement,  Ds 
w  who  have  consulted  the  works  of  Dona  and  even  of  Plullips,  in  its 
i  approved  form,  will  generally  admit;  and  we  doubt  not  that  Mr. 
'i  book  will  be  nsefuL     Wo  would  suggest,  however,  that  in  a 
«  edition  he  should  give  a  few  more  cross  references,  and  bring  dawn 
It  of  localities  tu  accord  with  recent  discoveries.  It  is  rather  puKxling 
re  tA  think  under  what  heading  solpbur,  silver,  and  cojiper  ore  to  be 
t,  and  not  easy  to  see  why  gold  should  be  descrilied  under  its  own 
U)d  the  other  minerals  we  hare  mentioned  as  nalivca.    We  miss,  too, 
3  common  as  Kaolin,  finding  Pc-tun-Ue  and  A'unjtur,  which  are 
a  defined  varieties.  We  miss  also  £<r(fero/ite  (a  variety  of  6'Aa£Mi(«); 
tttiu  (a  variety  of  Blendv),  nn<i  a  few  others.    These  are  pointed  out 
r  Ut  ahow  that  a  caieful  ivvieiun  is  desirable,  than  as  Hading  fault 
h  a  task  which,  on  the  whol*,  is  very  well  occomplialied. 
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On  the  various  Contrivances  by  tofiich  British  and  Foreign  Orchids  arc 
Fertilized  l^  Itisccts,  <£•<:.  By  CiiAs.  Darwin,  M.A.  (Illustrated.) 
Murray. 

THE  perusal  of  Mr.  Darwin's  book  on  "  The  various  Contrivances  by 
which  British  and  Foreign  Orchids  are  fertilized  by  Insects,"  might 
incline  the  reader  to  regard  it  as  the  result  of  nothing  less  than  a  life  de- 
voted exclusively  to  the  subject.  Yet  of  the  great  discussion  concerning 
the  "  origin  of  species,"  the  present  work  is,  in  fact,  only  a  single  chapter, 
the  details  of  which  h^ve  become  inconveniently  large  to  be  incorporated 
with  the  rest  of  the  argument. 

The  point  which  the  author  here  seeks  to  establish  is  thus  stated.  "  That 
nature  abhors  perpetual  self-fertilization."  "  That  marriage  between  near 
relations  is  in  some  way  injurious — and  that  some  unknown  great  good  is 
derived  from  the  union  of  individuals  which  have  been  kept  distinct  for 
many  generations." 

Self-fertilization  is  a  rare  event  with  the  Orchids,  and  the  description  of 
the  various  contrivances  by  which  the  pollen  of  one  plant  is  kept  from 
contact  with  its  own  stigma  and  conveyed  to  that  of  another  plant  of  the 
same  species,  occupies  nearly  the  whole  of  the  volume. 

Orchids,  it  appears,  are  favourite  plants  with  honey-loving  insects. 
When  the  proboscis  of  a  bee  or  a  moth  is  inserted  into  the  nectary  of  an 
orchid,  it  first  comes  in  contact  with  a  little  capsule  or  pouch,  the  mem- 
brane of  which  at  the  slightest  touch  is  ruptured,  setting  free  a  liquid  and 
exposing  the  sticky  ends  of  two  club-shaped  organs,  to  the  further  ends  of 
which  the  pollen  grains  are  attached.  The  sticky  ends  instantly  adhere  to 
the  proboscis,  which,  when  retracted,  carries  with  it  the  pollen  clubs 
fastened  upon  it  in  a  somewhat  erect  position.  Further  down  the  throat 
of  the  nectary  lies  the  stigma* 

We  have  then  to  observe  (first),  the  retired  position  of  the  anther 
chambers,  of  which  there  are  two,  containing  the  charged  ends  of  the 
pollen  clubs.  (Second.)  The  prominent  position  of  the  viscid  ends  of  the 
pollen-clubs  in  the  throat  of  the  nectary.  ( Third. )  The  manner  in  which 
the  sticky  ends  of  the  pollen-clubs  are  kept  moist,  till  wanted  for  use,  by 
being  immersed  in  a  little  pouch  of  liquid.  (Fourth.)  The  extreme  sen- 
sitiveness of  the  lips  of  this  pouch,  which  open  at  the  slightest  touch 
imaginable.  (Fifth.)  The  rapid  setting  of  the  viscid  matter,  which 
hardens  into  a  dry  cement  in  a  very  short  time  after  the  sticky  ends  of  the 
pollen-clubs  have  touched  the  proboscis  of  an  insect.  (Sixth.)  If  the 
attached  clubs  remained  erect,  the  proboscis  at  its  next  insertion  into  a 
flower  would  press  the  pollen  grains  into  a  position  similar  to  that  from 
which  they  had  been  taken,  namely,  into  the  anther  chambers ;  but  no 
sooner  are  the  clubs  fast  than  their  pediceb  uniformly  begin  to  curl  for- 
ward, bringing  the  poUenized  ends  of  the  clubs  almost  close  to  the  pro- 
boscis in  a  more  forward  position,  so  that  when  the  next  flower  is  visited 
the  proboscb  pushes  the  pollenized  tips  of  the  clubs  past  the  anther  chambers 
and  right  upon  the  stigma  of  the  flower. 

In  the  genus  Cataseium  the  £ower  has  two  slender  horns,  which  when 
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touched  by  an  insect  convey  the  excitement  of  the  touch  to  the  anther 
chamberSy  which  instantly  discharge  the  adhesive  ])olIcn-clubs  at  the  head 
of  the  intmder.  Thus,  and  thus  alone,  at  least  three  species  of  the  genus 
Caiasetum  are  fertilized. 

Mr.  Darwin  has  manifestly  spared  no  labour  in  collecting  facts  illustra- 
tive of  his  subject.  He  gives  a  list  of  twenty-tliree  species  of  Lepidoptera 
captared  with  the  pollen-clubs  of  O,  pyramidalis  attached  to  their  pro- 
bmces.  He  has  himself  made  observations  on  nearly  all  the  British  species 
of  orchids,  and  upon  a  large  number  of  exotic  species,  and  he  arrives  at 
ilie  conclusion  that,  "  throughout  the  vast  Orchidean  order — including, 
according  to  Lindley,  433  genera,  and  probably  about  6,000  species— tlie 
act  of  fertilization  is  almost  invariably  left  to  insects.'* 

The  chapter  on  the  homologies  of  Orchids  is  one  of  the  most  interesting 
portions  of  the  book. 

At  Torquay,  Mr.  Darwin  watched  a  number  of  plants  of  Spiranthes 
autumnalisy  and  saw  them  visited  by  humble-bees.  **  The  bees  always 
alighted  at  the  bottom  of  the  spike,  and,  crawling  spirally  up  it,  sucked 
one  flower  after  another."  "  I  believe  humble-bees  generally  act  thus 
when  visiting  a  dense  spike  of  flowers,  as  it  is  most  convenient  for  them ; 
in  the  same  manner  as  a  woodpecker  always  climbs  up  a  tree  in  search  of 
insects."  This  seems  a  most  insignificant  observation  ;  but  see  the  result. 
In  the  early  morning,  when  the  bee  starts  on  her  rounds,  let  us  suppose 
that  slie  alighted  on  the  summit  of  a  spike,  she  would  surely  extract  pollinla 
(pollen-clubs)  from  the  uppermost  and  last  opened  flowers,  but  when 
visiting  the  next  succeeding  flower,  of  which  the  labellum  in  all  probability 
would  not  as  yet  have  moved  from  the  column,  for  this  is  slowly  and  very 
gradually  effected,  the  ]>olIen  masses  would  often  be  brushed  off  her 
proboscis  and  be  wasted.  But  nature  suffers  no  such  waste.  The  bee  goes 
first  to  the  lowest  flower,  and  crawling  spirally  up  the  spike,  effects 
nothing  on  the  first  which  she  visits  till  she  reaches  the  upper  flowers, 
then  she  withdraws  the  poUinia ;  she  soon  flics  to  another  plant,  and 
alighting  on  the  lowest  and  oldest  flower,  into  whicii  there  will  be  a  wide 
passage  from  the  greater  reflection  of  the  labellum,  the  pollinia  will  strike 
the  protuberant  stigma.  If  the  stigma  of  the  lowest  flower  has  already  been 
fully  fertilized,  little  or  no  pollen  will  be  left  on  its  dried  surface  ;  but  on 
the  next  succeeding  flower,  of  which  the  stigma  is  viscid,  large  sheets  of 
pollen  will  be  left.  Theu,  as  soon  as  the  bee  arrives  near  the  summit  of 
the  spike,  she  will  again  withdraw  fresh  pollinia,  will  fly  to  the  lower 
flowers  on  another  plant,  and  fertilize  them ;  and  thus  as  she  goes  her  rounds 
and  adds  to  her  store  of  honey,  she  will  continually  fertilize  fresh  flowers, 
and  perpetuate  the  race  of  our  autumnal  Spiranthes,  which  will  yield 
honey  to  future  generations  of  bees. 
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QUARTEELY  RETROSPECT. 

ASTRONOMY. 

ASM  ALL  telescopic  comet  was  discovered  by  Schwabe,  at  Athens,  mi 
July  2,  and,  a  few  hours  later,  at  Marseilles,  by  Mr.  Tempd. 
Subsequent  observations  and  calculations  proved  that  it  passed  its  peri- 
helion on  June  22.  It  continued  aU  along  very  faint,  and  was  only 
visible  in  good  telescopes.  Its  least  distance  from  the  sun  was  about 
ninety-five  millions  of  miles — almost  Identical  with  the  earth's  mean 
distance  from  the  central  body.  We  have  not  seen,  it  noticed  that  the 
orbit  of  this  comet  bears  some  resemblance  to  one  discovered  at 
Paris,  on  September  2, 1C98.  The  direction  of  motion,  the  inclination  to 
the  ecliptic  and  the  longitudes  of  the  perihelion  and  node  agree  pretty  well, 
and  the  least  distance  from  the  sun  is  not  very  dissimilar.  The  comet  of 
1698  is,  however,  stated  to  have  been  as  bright  as  a  star  of  the  second  or 
third  magnitude. 

A  second  and  much  brighter  comet  was  discovered  on  July  18,  at  mid- 
night, at  the  Cambridge  (United  States)  Observatory,  in  the  constellation 
of  Camelopardalus.  It  was  independently  detected  at  Florence,  on 
July  24,  and,  on  the  following  night,  at  Rome,  by  Professor  Rosa.  On 
the  latter  day  it  is  described  as  being  round,  with  a  nebulosity  of  from 
three  to  four  minutes  in  diameter  and  a  distinct  nucleus.  Although  almost 
circular,  it  was  slightly  dilated  in  the  direction  of  the  sun.  No  tail  was 
visible  in  the  comet-seeker,  although  with  the  naked  eye  one  was  faintly 
perceptible.  On  August  3,  when  first  seen  by  the  ^\Titer,  the  comet  was 
plainly  visible  to  unassisted  vision,  and  a  slender  tail  was  distinctly  seen 
in  the  finder  of  the  telescope.  The  nucleus  was  bright,  and  a  well-defined 
fan-light  was  seen  proceeding  from  one  of  the  sides,  which  was  almost 
at  angles  with  the  tail.  On  August  19  the  comet  had  become  a  very  con- 
spicuous object  in  the  Northern  hemisphere  and  the  tail  could  be  traced 
with  the  naked  eye  for  a  distance  of  eight  or  ton  degrees  from  the  head. 
The  luminous  sector  had,  however,  disappeared,  and  an  exceedingly  bright 
jet  of  cometic  matter  lay  in  the  contrary  direction  to  the  tail.  At  mid- 
might  of  August  24,  the  luminous  sector  again  made  its  appearance,  and  a 
faint  envelope  was  suspected  as  surrounding  that  part — a  bright  jet  passed 
across  the  fantail  from  the  nucleus,  lying  almost  at  right  angles  to  the 
tail,  which  latter  was  as  slender  as  on  former  occasions,  and  was 
separated  from  the  head  by  an  almost  dark  space.    On  August  25,  at 
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0^  p.m^  the  fantail  was  still  faintly  visible,  but  the  bright  jet  of  light 
was  now  turned  in  the  contrary  direction  to  the  tail  and  appeared  like  a 
miniature  comet    The  aspect  of  the  comet  had  considerably  changed 
since  the  preceding  evening,  and  the  t«il  appeared  to  have  become  broader 
and  brighter,  and  to  be  connected  with  the  head  in  a  more  solid  manner. 
No  opportunity  occurred  of  viewing  the  comet  before  August  31,  when  a 
great  change  was  observed  to  have  taken  place.    The  head  and  tail  were 
now  similar  in  appearance  to  those  of  Donati*s  and  the  great  comet  of  1861 
— ^the  fantail  was  brighter  than  on  former  occasions  :  the  edges  being  the 
most  brilliant  portions ;  and  the  tail  was  now  almost  as  broad  as  the  head, 
although  considerably  fainter.    Instead  of  the  appearance  of  a  bulbous 
root  attached  to  a  slight  stem,  it  had  assumed  the  ordinary  shape  of  large 
comets.   It  will  be  seen  from  the  foregoing  observations  and  accompanying 
plate  that  the  position  of  the  fantail,  but  more  particularly  that  of  the 
luminous  jet  >vithin  it,  was  constantly  varying.  The  same  phenomenon  has 
been  noticed  in  ever}' great  comet  observed  since  the  invention  of  the  telescope, 
although  it  is  only  of  late  years  that  the  matter  has  been  thoroughly  investi- 
gated. Bessel  considered  that  it  was  a  real  oscillation  to  and  fro,  dependent 
on  the  action  of  the  sun.    The  observations  made  by  M.  Chaoomac  on  tlie 
present  comet  seem,  however,  to  show  that  no  oscillation  takes  place,  and 
that  the  jets  of  light  are  separate  and  distinct.    Having  narrowly  watched 
the  different  phases  (on  one  occasion  for  upwards  of  sixteen  hours  without 
interruption),  he  comes  to  the  conclusion  that,  as  the  comet  approaches 
near  the  sun,  the  nucleus  emits  a  vaporous  jet  ^something  like  tliat  of 
steam)  in  the  direction  of  the  central  luminary.    This  preserves  a  recti- 
linear form  for  some  time,  showing  that  considerable  force  is  exerted  at 
the  time ;  but  this  latter  8ul)sequently  l>ecomes  comparatively  weakened, 
and  the  jet  takes  the  form  of  a  cornucopia.    It  finally  becomes  foggy 
and  diffused,  and  the  active  emission  ap})ears  to  have  altogether  ceased, 
when  another  ray  and   frc:>li  jet  make  their  appearance  about  thirty 
dpijrecs  from  the  first,  which,  passing  through  all  the  changes  previously 
undergone  by  that,  finally  vanishes  away  in  the  lapse  of  about  sixteen 
hours,  whilst  the  original  jot  again  comes  into  view.    It  remains  to  be 
seen  whether  this  curious  discovery  will  be  verified  by  the  whole  series  of 
ohscr>'ations ;  at  all  events,  it  will  put  observers  on  the  watch  to  follow 
more  nan-owly  the  changes  occurring  in  those  (in  every  respect)  erratic 
and  mysterious  objects.     It  may  be  added  that  the  path  described  by  this 
comet  bears  no  resemblance  to  any  previously  observed.    It  passed  at  its 
shortest  distance  from  the  sun  on  August  23,  when  its  distance  from  that 
luminary  was  about  ninety-two  millions  of  miles.    It  moved  in  an  orbit 
inclined  sixty-six  degrees  to  the  ecliptic,  and  the  head,  it  was  reckoned, 
was  about  100,000  miles  in  diameter. 

Two  wcll-ccrtifi^d  disappearances  of  nebulm  have  been  recorded  within 
the  last  three  months.  In  both  cases  the  original  observations  have  been 
of  recent  date,  so  that  there  can  be  no  suspicion  of  mistake.  The  first  is 
situate  at  3h.  21m.  of  R.A.,  and  +  30°  54'  of  Decl.  A  few  years  since  it 
was  visible  in  a  two-foot  comet-seeker.  In  1850,  February,  it  was  barely 
visible  in  a  telescope  of  three-inch  aperture  ;  and,  in  August  of  the  pre- 
sent 3'ear,  it  was  scarcely  perceptible  in  the  great  Copenhagen  refractor. 
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With  a  telescope  of  three-foiu'ths  the  original  size  nothing  was  visible.  Tiio 
second  variahle  nebula  ia  situule  at  Sh.  38in.  of  It.A.,  and  +  23^  2'S  of  Dacl. 
In  1859,  Octohcr  10,  Tempel  descriltcB  it  aa  large  and  bright,  with  a  two- 
foot  teleacops.  In  December,  IDGO,  it  was  scarcely  viaiblc  in  a.  six-foot 
telescope  ;  wliilst,  nt  tlie  present  time,  it  is  scarcely  visible  in  the  largest 
instruments.  It  is  to  Professor  D' Arrest  that  we  are  imlebted  for  these 
startling  discoveries,  which  completely  alter  all  our  notiona  in  respect  ti 
iiebubE.  It  ia  very  rcniari^abla  that  the  two  new  variable  nebula  an 
situate  witjiin  nlun  and  eight  degrees  from  tiie  missing  nebula:  of  lost 
iTcbruary.  Tlte  idea  of  a  cosmicul  cloud,  which  lias  been  imagined  i. 
order  to  e^cplain  otlicr  phenomena,  will  doubtless  bo  reverted  to  in  tHo 
present  Instance.  There  are  very  few  nebulse  in  this  region  uf  the  hoavens, 
altliougU  many  clusters  and  knots  of  stars.  Among  others,  we  hav 
double  nebula,  R.A.  8h,  llm.,  +  ■iO'  43' ;  n  nebula,  R.A.  3h.  20m., 
Dec.  -f  31)=  4fl' ;  a  nebulous  star.  R.A.  3h.  59m,,  Dec.  -f-  30°  20' ;  and  a 
single  ncbuU  nt  R.A.  4h.  IPm..  Dec.  -f  34"  54'. 

It  will  be  some  years  be- 
fi>re  Mars  is  seen  to  such 
|><nfuction  aa  at  tlie  present 
t  rine.  As  it  will  be  the  only 
tileacopi*  object  among  the 
['Unets  for  the  nest  few 
months,  it  will  of  coursi 
duly  looked  after.  It  will 
'le  the  most  brilliant  object 
ill  the  heavens  during  the 
months  of  October,  Novem- 
ber, and  December,  and  will 
be  visibla  even  for  the  first 
lliree  or  four  months  of  the 
year  I8C3.  We  give  n  draw- 
ing of  its  appearance  oil 
September  1". 

A  striking  instance  of  the 
liunotieod  changes  which  ara 
constantly  going  on  in 
IiMVens  is  the  case  of  the  star  in  Opbiuehua,  mnrked  (6)  in  catalogues 
and  maps.  Although  the  variations  in  brilliancy  of  tliia  object  have 
been  very  decided,  yet  it  has  not  been  until  the  last  few  months  tliat 
tliey  linvo  been  remarked,  and  duly  inquired  into.  It  has  been  found  that 
tliis  star  fluctuates  through  all  grades  of  briglitness  between  Uie  Cth  t 
31  niagoitude.  It  was  reckoned  of  the  former  lustre  in  July,  1B40,  by 
Aiyelander,  wliiist  in  June,  1862,  it  had  increased  to  tlie  latter.  Tile 
name  of  Ai^elander  is  a  sufficient  guarantee  for  the  correctness  of  tha  firrt 
observation,  whilst  that  of  the  latter  can  be  verified  at  tlie  present  time. 
Doubtless,  tlie  future  changes  in  the  brilhancy  of  tliis  object  will  be  a 
matter  of  considerable  moment.  One  lias  only  to  ooniparo  the  faintest  of 
the  seven  stars  in  the  "  Plough"  with  that  which  is  merely  visible  to  ths 
naked  eye,  to  realize  the  diifereace  between  the  two  objcct^f 
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With  the  great  Foucault  reflector  of  the  Paris  Observatory,  M.  Chacornac 
lias  been  able  to  resolve  the  annular  nebula  of  Lyra  into  separate  and 
distinct  stars.  He  describes  the  appearance  of  this  well-known  object  as 
if  looking  down  a  funnel.  He  verifies  the  measurement  of  Sirius  and  its 
companion  as  previously  given  by  him. 

The  present  summer  has  been  fruitful  in  solar  spots  of  considerable  size. 
In  the  gallery  of  '*  philosophical  instruments/*  at  the  Exhibition,  we 
notice  the  photographs  of  Mr.  Titterton,  of  Ely,  bearing  upon  this  subject, 
And  more  particularly  that  of  August  4  of  the  present  year,  where  the 
spot,  lying  at  tlie  margin  of  the  sun,  makes  a  considerable  indentation  on 
that  part.    Another  remarkable  spot  was  seen  by  Mr.  Hodgson,  on  June  8. 

The  Satumian  phenomena,  observed  during  the  absence  of  the  ring, 
have  been  sufficiently  curious.  Mr.  Dawes  has  made  many  remarkable 
observations  of  Saturn  and  its  satellites  and  ring,  but  more  particularly  an 
immersion  of  Titan  in  the  shadow  of  Saturn,  on  May  25,  and  a  transit  of 
the  shadow  of  Titan  across  the  disc  of  Saturn  on  June  2. 


BOTANY. 

Araucaria  Imbricata, — The  destruction  of  two  fine  specimens  of  the 
Chili  pine  in  the  Edinburgh  Botanic  Garden  by  the  frost  of  December,  18G0, 
has  given  Professor  Balfour  the  opportunity  of  making  some  observations 
upon  the  bark  of  these  trees.  Removing  the  leaves  and  outer  bark, 
quadrilateral  markings  appear,  varying  in  form  according  to  their  height 
up  the  stem,  each  of  them  having  been  connected  with  a  leaf,  and  more 
distinctly  visible  when  the  external  bark  separated  spontaneously.  The 
appearances  thus  presented  show  so  close  a  resemblance  to  the  marks 
upon  the  fossil  stems,  called  Sigillarias  and  Lcpidodendron,  usually  looked 
upon  as  allied  to  feiiis  and  lycopodF,  that  Professor  Balfour  thinks  the 
subject  has  been  too  hastily  decided,  and  that  it  should  at  least  be  re- con- 
sidered ;  very  properly  insisting,  that  the  fossil  botanist  who  decides  upon 
mutilated  ancient  plants  should  at  least  have  a  good  knowledge  of  those 
now  covering  the  globe. 

SubstitiUe  for  Paper, — M.  Eugene  Simon  has  recently  sent  from  Japan 
to  the  Socit'te  d'Accliniatntion  some  young  trees  the  bark  of  which  is  used 
by  the  Japanese  for  making  paper.  These  belong  to  the  mulberry  sul)- 
divi&ion  of  the  bread-fruit  tribe,  and  are  closely  allied  to  the  tree  from 
which  the  Chinese  manufacture  what  is  termed  ci'apc  paper ^  and  termed 
Broussonetia  pai)yrifera.  The  Japanese  trees  are  B.  kaminoki,  of  Van  Sie- 
boldt ;  and  this  bark,  when  properly  prepared,  could  be  imported  for  half 
the  price  of  rags  into  this  country.  Moreover,  it  might  easily  be  acclima- 
tised in  various  parts  of  Europe,  upon  stony,  calcareous  soils.  The 
branches  are  cut  off  every  two  years,  placed  for  half  an  hour  in  hot  water, 
which  causes  the  hark  to  separate ;  it  is  then  dried,  macerated,  and 
bleached  several  times,  and  finally  boiled  in  a  lye  of  ashes  ;  then  dried, 
and  j»ounded  into  a  pulp  with  water,  and  the  pulp  made  into  sheets. 

Stibstitute  for  Cotton, — Another  important  article  of  consumption  which 
hns  much  failed  of  late  has  taxed  the  ingenuity  of  inventors  to  find  a 
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substitute.  The  cotton-world  is  on  the  tip-toe  of  expectation  from  the 
report  that  a  substitute  for  cotton  has  been  dbcovered,  which  has  been 
submitted  to  the  examination  of  experienced  hands,  and  pronounced,  for 
colour,  length,  and  fineness,  all  that  can  be  desired.  At  present,  the 
material  which  is  thus  cliaracterized  is  not  divulged,  but  the  inventor  or 
discoverer  asserts  that  it  is  capable  of  being  produced  in  any  quantity, 
and  at  small  expense ;  that  is,  as  low,  or  lower,  than  the  average  price  of 
American  cotton. 

Lathynis  Tuherosus, — This  vetch,  common  in  France,  where  it  is  called  the 
Lorraine  truffle^  and  which  might  easily  be  cultivated  in  England,  is  stated, 
in  the  ^'  Phytologist,"  to  possess  a  tuber  with  a  milky  saccharine  taste, 
and  a  whitish  fecula,  more  palatable  than  the  potato,  and  infinitely  more 
valuable  than  the  batatas,  or  sweet  potato.  The  flower  is  handsome, 
large,  red,  and  pea-shaped  ;  and  it  is  recommended  as  woithy  of  acclima- 
tization in  this  country. 

Botanical  Expedition  to  British  Columbia. — The  committee  of  the  Oregon 
Botanical  Expedition  have  resolved  to  send  Mr.  Robert  Brown  to  Van- 
couver's Island,  on  a  scientific  mission,  with  directions  to  explore  British 
Columbia,  and  the  countries  adjacent  to  the  Rocky  Mountains,  and  to 
transmit  seeds  and  roots  of  plants  to  the  Oregon  Association  in  London. 


CHEMISTRY. 

PURE  CHEMISTRY.— That  chemical  «  wiU-o'-th'-wisp,"  ozone,  has 
been  further  investigated  by  the  indefatigable  experimenter, 
SchOnbein.  He  prepares  ozone  by  dissolving  pure  manganate  of  potash 
in  oil  of  vitriol,  and  introducing  into  the  green  solution  pure  peroxide 
of  barium,  when  ozone,  mixed  with  common  oxygen,  makes  its  ap- 
pearance, and  may  be  easily  detected  by  the  smell  and  other  tests. 
Amongst  other  curious  and  important  facts  which  the  Professor  has 
discovered  in  these  researches  is  one  connected  with  the  generation  of 
nitrite  of  ammonia.  This  salt,  ho  finds,  is  always  produced  when 
water  evaporates  in  contact  with  the  atmosphere:  the  mere  passage 
of  the  water  from  the  liquid  to  the  gaseous  state  ozonizing  some  of  the 
atmospheric  oxygen,  which  in  its  turn  converts  some  of  the  nitrogen  and 
aqueous  vapour  into  nitrite  of  ammonia.  This  may  be  shown  in  a  variety 
of  ways :  for  instance,  when  a  piece  of  clean  linen  is  moistened  witli 
distilled  water  and  allowed  to  dry  in  the  open  air,  it  will  be  found  to 
contain  nitrite  of  ammonia.  This  fact  is  of  great  interest  in  connection 
with  the  chemistry  of  vegetation.  It  has  long  been  debated  where  and 
how  plants  obtain  their  nitrogen — whetlier  from  the  soil  or  from  the 
atmosphere.  SchOnbein  shows  that  every  pore  over  the  whole  surface  of 
a  plant,  by  continually  evaporating  water  into  the  atmosphere,  becomes  a 
generator  of  nitrite  of  ammonia — preparing  part,  if  not  all,  of  its  nitro- 
genous food  ;  the  same  tiling  likewise  happening  in  the  ground  on  whicli 
it  stands.  SchQnbein,  therefore,  inclines  to  Liebig's  opinion — tliat  no 
plant  wants  any  artificial  supply  of  ammonia,  there  being  enough  offered 
^v  naturftl  means. 
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A  cnrions  compound  of  manganese  with  oxygen-'-permanganic  acid — 
has  been  investigated  by  Terreil.  The  most  remarkable  fact  connected 
with  thb  body  is  its  volatility,  lie  prepares  this  acid  by  distilling,  at  a 
moderately  low  temperature,  a  solution  of  permanganate  of  potash  in 
pure  solphunc  acid.  Violet  vapours  are  evolved,  which  condense  to  a 
thick  liquid  of  a  greenish-black  colour  and  metallic  appearance.  It  is 
periiaps  the  most  energetic  oxidizing  agent  known  :  it  instantly  sets  fire 
to  paper  and  alcohol,  the  latter  with  explosion ;  and,  when  placed  in 
contact  with  a  fatty  body,  it  detonates  suddenly,  with  emission  of  a 
beautiful  white  light.  A  very  beautiful  effect  is  produced  when  a  few 
drops  of  a  solution  of  sulphite*  of  potash  are  poured  upon  permanganic  acid : 
a  vivid  disengagement  of  light  is  produced,  and  a  large  quantity  of  acid  is 
carried  off  in  the  form  of  liolet  vapours,  which  are  reduced  in  the  air 
and  fall  down  in  the  shape  of  brown  flocks. 

Wanklyn  and  Carius  have  prepared  a  compound  of  hydrogen  and  iron. 
By  allowing  iodide  of  iron  to  react  on  zinc-ethyl,  several  gases  are  evolved, 
and  a  residue  of  hydride  of  iron  is  left  in  the  tube :  it  is  a  black  powder 
resembling  metallic  iron,  and  gives  off  pure  hydrogen  when  gently  heated. 
When  dry,  it  maybe  kept  unclianged;  bnt  if  moistened  with  water,  it  gives 
off  hydrogen  and  becomes  converted  into  oxide  of  iron.  Hydrochloric  acid 
decomposes  it  in  a  shnilar  manner,  forming  chloride  of  iron — hydrogen 
being  evolved  at  once  from  the  acid  and  the  hydride. 

Further  information  on  Thallium^  the  new  metal,  whose  existence  was 
first  detected  by  spectrum  analysis,  has  been  published  by  the  discoverer, 
Crookes.  It  is  a  heavy  metal,  bearing  a  remarkable  resemblance  to  lead 
in  its  physical  properties.  Its  specific  gravity  is  about  twelve.  It  has  a 
brilliant  metallic  lustre,  but  tarnishes  very  readily.  It  is  very  soft,  and 
may  be  easily  cut  with  a  knife  or  scratched  with  the  nail ;  it  may  also  bo 
hammered  out  and  drawn  into  wire ;  it  fuses  below  redness,  and  several 
pieces  may  with  care  be  melted  together  and  cast  into  one  lump.  The 
metal  is  not  sensibly  volatile  ])clow  a  red  heat ;  its  atomic  weight  is  ver}' 
high.  Thallium  is  readily  soluble  in  nitric  acid,  and  forms  well-defined 
crystalline  compounds  witli  oxygen,  chlorine,  and  various  acids.  The 
most  characteristic  property  of  the  new  element  is,  however,  the  mag- 
nificent green  colour  which  it  communicates  to  a  flame :  this  light  is 
perfectly  homogeneous  and  gives  a  spectrum  consisting  of  only  one  green 
line.  Thallium,  therefore,  produces  the  simplest  spectrum  of  any  known 
dement.  The  line  appears  to  be  identical  in  refrangibility  with  a  well- 
defined  line  in  the  barium  spectrum.  Guided  by  this  delicate  test,  the 
discoverer  has  found  that  tliallium  is  by  no  means  a  sparingly-diffused 
metal — several  pyrites  from  different  parts  of  the  world  contain  it ;  and 
in  a  paper  which  the  author  read  before  the  Royal  Society  last  session  he 
pointed  out  several  sources  and  localities  from  which  thallium  might  be 
obtained  by  the  hundredweight  at  a  time. 

Mori'en  has  examined  the  phenomena  of  pJiospJiorescencc  when  the  in- 
duction spark  is  passed  through  rarefied  gases.  No  simple  or  compound 
gas  singly  presents  the  phenomenon  of  phosphorescence  ;  but  when  a  mix- 
ture of  sulphurous  acid  and  atmospheric  air  is  placed  in  a  tube,  and  the 
induction  spark  passed  through  the  rarefied  miiLture,  a  splendid  and  per- 
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manent  phospliorescence  is  produced.  The  cause  of  this  is  now  shown  to 
be  the  successive  decomposition  and  recomposition  of  a  singular  body  well 
known  to  chemists,  the  compound  which  anhydrous  sulphuric  acid  forms 
with  nitrous  acid.  Wlien  in  the  state  of  vapour,  and  very  rarefied,  the 
spark  separates  it  into  its  two  constituents,  nitrous  acid  and  sulphuric 
acid,  which  have  only  feeble  affinities  for  each  otlier.  When  the  electricity 
ceases  to  pass,  the  elements  cannot  coexist  in  the  vapourous  state  without 
recombining,  especially  in  the  presence  of  oxygen  ;  and  it  is  during  these 
molecular  evolutions  that  the  phosphorescence  is  kept  up. 

The  action  of  the  voltaic  pile  upon  different  substances  in  the  state  of 
Igneous  fusion  has  been  examined  by  M.  Giradin,  in  the  laboratory  of 
the  Due  de  Luynes.  Passing  over  the  results  obtained  with  salts  of  potash 
and  soda,  which  are  of  no  special  interest,  we  may  mention  the  conclu- 
sions at  which  he  has  arrived  in  the  case  of  alloys.  All  alloys,  without 
exception,  lose  their  homogeneousness  when  traversed  by  the  current. 
Thus,  fused  plumbers*  solder,  when  electrolized,  becomes  brittle  at  the 
positive  pole,  and  soft  and  malleable  towards  the  negative  pole.  The 
amalgams  and  alloys  of  potassium  and  sodium  can  be  operated  upon 
when  cold.  The  amalgam  of  sodium  decomposes  water  when  taken  at  the 
negative  pole,  but  not  at  the  positive.  Potassium  and  sodium  alloy,  under 
the  influence  of  the  current,  solidifies  at  both  poles.  Whatever  the 
electro-chemical  rank  of  a  metal,  if  present  in  small  quantities  in  the  alloy, 
it  goes  always  to  the  negative  pole.  The  amalgams  of  gold  and  bismuth 
dissolved  in  mercury  may  be  taken  as  examples.  Whatever  the  amal- 
gamated metal,  it  always  returns  to  the  negative  polo. 

II.  Applied  Cobmistiit. — Tlie  manufacture  of  soda  has  lately  received 
a  new  impetus  by  the  discovery  that  a  very  slight  additional  trouble,  in 
one  stage  of  the  operations,  will  enable  a  large  ([uantity  of  the  soda  to  be 
obtained  in  the  pure  caustic  state ;  besides  effecting  a  great  saving  in 
carriage,  the  product  is  obtained  in  a  more  concentrated  and  available 
form.  Dr.  Pauli  has  lately  shown  how  this  crude  caustic  soda  may  be 
obtained  in  the  j>crfect]y  pure  state  on  the  large  scale.  Three  tons  of  it 
are  fused  in  a  oast-iron  pot,  and  the  scum  which  rises  to  the  surface  is 
ladled  off;  several  of  the  impurities  are  got  rid  of  in  this  way.  The  pot 
is  kept  at  a  dull-red  heat  all  night,  and  in  the  morning  the  mass  appears 
perfectly  transparent,  the  sides  and  bottom  of  the  vessel  being  coated  with 
cauliflower- shaped  crystals  containing  all  other  impurities  originally  pre- 
sent in  the  soda.  The  clear  fused  liquid  is  ladled  off  from  these  crystals, 
and,  when  cold,  i.^  ready  for  use.  The  caustic  soda  prepared  in  this  way 
is  hard  and  brittle,  and  can  be  easily  obtained  in  fine  powder ;  the  only 
impurity  which  it  is  likely  to  contain  being  a  trace  of  carbonate,  it  will 
doubtless  prove  a  valuable  reagent  in  manufacturing,  and  in  chemical 
laboratories. 

The  application  of  chemical  knowletlge  to  the  preservation  of  food  has 
not  received  the  attention  which  so  important  a  subject  deserves.  One  of 
the  most  ingenious  adaptations  of  this  sort  is  a  plan  devised  by  Mr.  M'Call, 
who  adopts  the  old  ])lan  of  expelling  air  by  boiling,  but  adds  an  ingeni- 
ous contrivance  of  his  own.  All  who  have  been  condemned  to  live  on 
preserved  meats,  are  well  aware  that  a  little  decomposition  almost  always 
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takes  place  in  them.  This  is  probably  owinp^  to  the  air  never  having 
been  completely  d riven  out  by  the  steam  in  the  boiling,  or  to  some  making 
its  way  again  into  the  cases  before  they  are  soldered  down.  Mr.  M'Call 
effects  the  absorption  of  any  remaining  oxygen  by  placing  in  the  top  of 
his  cans  a  fused  lump  of  hyposulphite  of  soda,  which,  being  exposed  when 
the  can  is  soldered,  is  expected,  by  the  decomposition  familiar  to  chemists, 
to  absorb  any  oxygen  left  in  the  vessel. 

Carhdie  acid,  one  of  the  multitudinous  bodies  obtained  in  the  destruc- 
tive distillation  of  coal,  has  recently  l)een  discovered,  by  Mr.  Ashby,  to 
possess  certain  properties  which  will  no  doubt  be  applied  before  long  to 
many  useful  purposes.  It  seems  to  be  diametrically  opposite  to  oil  in  its 
effect  upon  rubbing  surfaces :  just  as  oil  is  anti-frictional,  so  carbolic  acid 
is  pro-frictional ;  or,  to  state  it  more  definitely,  as  oil  appears  to  keep 
moving  surfaces  asunder  by  interposing  a  thin  film  between  them,  so 
carbolic  acid  appears  to  make  them  bite  and  bind  by  bringing  them  into 
absolute  contact.  The  effect  may  be  at  once  observed  by  placing  a  little 
of  the  acid  upon  a  perfectly  clean  and  dry  oil-stone,  and  then  rubbing  the 
face  of  a  knife  upon  it.  The  sensation  of  tlie  bite  is  very  curious,  and 
gives  the  impression  of  the  stone  and  the  steel  liaving  absolutely  nothing 
between  them,  or  even  as  if  they  were  positively  brought  t(^ether  by 
some  attractive  force.  The  property  of  carbolic  acid  may  be  advantage- 
ously applied  to  the  operations  of  grinding,  filing,  boring,  and  sawing,  in 
metal. 

A  harmless  green  pigment^  fit  to  be  employed  in  confectionery,  has  long 
been  a  desideratum.  The  following  has  been  suggested  as  being  perfectl}*^ 
liarmless,  and  capable  of  replacing  the  very  poisonous  arsenite  of  copper. 
Thirty-two  parts  of  saffron  are  infused,  for  twenty-four  hours,  in  700 
parts  of  distilled  water.  Then  take  2(>  parts  of  carmine  of  indigo,  in- 
fused in  the  same  manner  in  150  parts  of  distilled  water.  Upon  mixing 
the  two  liquids  together,  a  very  beautiful  green  is  obtained,  which  will 
colour  a  hundred  times  its  weight  of  sugar  in  a  very  perfect  manner. 
The  colour  may  be  preserved  for  a  long  time,  either  by  evaporating  the 
liquid  to  dryness,  or  by  converting  it  into  a  syrup. 

An  improvement  in  sili^Hng  glasts,  which  possesses  some  advantages  over 
the  process  known  as  Liebig's,  has  been  published  by  Mr.  Cimeg.  He 
employs  a  mixture  of  ammonia-nitrate  of  silver  and  Rochelle  salt.  This 
is  poured  carefully  upon  the  sheet  of  glass,  which  has  been  previously 
cleaned  with  a  weak  solution  of  Rochelle  salt.  For  a  few  minutes  the 
mixture  begins  to  get  turbid,  and  after  another  two  minutes,  silver  deposits 
on  the  sui*face  of  the  glass.  In  about  ten  minutes  the  glass-plate  will  be 
covered,  and,  in  about  thirty  minutes,  enough  silver  (about  do  grains  per 
square  yard)  will  l)e  deposited  for  most  puiposos.  The  mixture  is  tlien 
to  be  poured  off,  the  silvered  plate  of  glass  washed  four  or  five  times  in 
water,  and  then  set  up  to  drain  and  dry.  When  dry,  it  must  be  varnished, 
when  the  glass  is  ready  for  framing. 

The  metal  cadmium  has  as  yet  been  applied  to  very  few  uses.    The 

brilliant  yellow  colour  of  its  sulphide  is  largely  employed  as  a  pigmeAt, 

but  we  can  scarcely  point  to  any  other  practical  application  of  it.    It 

has  recently  been  proposed  as  an  addition  to  pyrotechnic  d\^i^\^^^.    "ftf^j 
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employing  a  mbtture  of  20  part*  of  BBltpetre,  6  part*  »if  sulphur,  4  parU 
of  Bulphide  of  cadmiuin,  and  1  part  of  powdered  charcoal,  a  coinpositioa 
13  obtained  whii^h  gives  a  white  flame  Burraunded  hy  a  mogniliceiit  bllM 
margin.  Cadmium  is  now  to  be  obtained  tolerably  cheap,  lieing  prepared 
as  H  bi-product  ia  the  manufacture  of  eIdc  in  Belgium. 


GEOLOGY  AND  PALyEONTOLOGY. 

ALTHOUGH  everj-one  knows  that,  at  a  late  Geological  period,  Ui* 
whole  of  England  was  leebound,  ]>robnbly  few  have  realized  the 
vast  duration  of  the  glacial  epoch.  It  is  still  common  in  the  professor*! 
tecture-i'oom  to  hear  the  boalder~clay  spoken  of  aa  "  a  great  splash";  fur 
the  Idea  of  cataclynn,  beaten  back  fronk  every  other  quarter,  has  at  last 
found  a  atroughold  in  the  drift.  BeUering,  as  we  do,  tliat  causation  hu 
never  been  more  intense  in  past  time  than  now,  it  is  with  interest  wi 
notice  a  httle  addition  to  Britain's  glacial  history,  in  a  paper  by  Mr.  Smitli, 
of  Jordan  Hill. 

In  one  of  the  eraall  Western  Isles,  called  Little  Cumbra,  consistiug  of 
Trap,  there  is  an  old  sea  terrace  or  sliore,  forty  feet  above  the  present  sea- 
level,  and  from  it  the  rock  bos  been  worn  and  removed  at  least  ona 
hundred  feet.  Now,  quite  near  the  shore,  and  far  from  this  old  cliff,  are 
some  large  boulders,  also  of  Trap,  and  one  of  them  ia  split.  Split  blocks 
are  common  in  Switzerland,  and  appear  to  have  become  fractured  hy 
falling, — generally  from  the  eacarpuenta  of  ice- terminating  glaciers. 
Hence,  as  this  block  is  so  distant  as  to  preclude  the  possibility  of  its 
having  fallen  from  any  neighbouring  height,  tliero  are  no  other  espla- 
nations  of  its  position  and  breakage  than  that  it  either  fell  from  an  icB- 
eaearpment  at  the  time  tlie  forty-feet  terrace  was  formed,  or  that  it  utM 
ilrupped  from  an  ice-raft  drifting  therefrom. 

These  blacks  rest  on  a  sui-face  wlitch  had  previously  been  smoothed  and 
furrowed  by  ice,  and  the  glacial  ettitrr,  still  to  be  seen,  ext«nd  down  tha 
shore  and  dip  under  the  seB."  And,  therefore,  this  conclusion  becomes 
evident,  that,  since  tlie  land  has  had  its  present  level,  tlie  total  amount  of 
wearing  away  of  the  shore  has  not  exceeded  a  small  fraction  of  an  inch, 
whereas  the  old  glacial  period  lasted  so  long  that  during  the  time  Cumbri 
was  under  its  influence,  hundreds  of  feet  were  removed.  It  must  not 
forgotten,  however,  that  in  tlie  olden  time  the  cUft'  was  buffeted  and  wont] 
hy  the  more  potent  agency  of  ice,  while  novr  it  is  merely  lashed  by  tbfti 
sea ;  but,  whatever  allowance  may  be  made  for  tliis  difference,  Ibi 
vietion  must  sT.ill  reraam  tliat,  relatively  to  the  great  drift  period, 
"This  fine  old  world  of  ours  is  but, a  child 
Yet  in  the  go-cart," 

An  important  piece  of  evidence,  tending  (o  aliow  tliat  the  drift  w 
rapid  denudation  but  a  slowly-formed  deposit,  is  the  occurrence  in  it  of 
shells  which  lived  at  tlie  time.  These  have  been  founi]  in  varians  parts  of  i 
our  islands,  hut  few  lists  are  more  interesting  than  one  given  hy  the  Re^. 
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W.  Lister,  in  a  paper  on  the  drift  of  Wolverhampton  ;  for  it  is  evident 
that  there  lived,  in  the  middle  of  England,  the  common  Purpura,  Winkle, 
Cockle,  and  other  familiar  forms,  associated  with  Astarte  aretica  and  •hells 
only  found  in  cold  seas. 

The  way  fossil  animals  died,  is  sometimes  one  of  their  most  singular 
features.  Frequently  chalk-fish  not  only  preserve  their  natural  shape, 
but  have  every  fin  expanded.  Often  forests  of  stone-lilies,  four  or  five 
feet  liigh,  have  been  overturned,  like  a  wood  by  a  tornado;  while  in 
some  rocks,  both  the  older  and  more  recent  fish  occasionally  strew  a 
stratum  as  though  an  entire  shoal  liad  suddenly  died.  With  regard  to 
those  specimens  which  seem  to  have  died  rigid,  the  genius  of  the  late 
Professor  Forbes — noticing  a  fisherman  dip  his  cup  over  a  boat  in  the  Irish 
Sea  to  drink,  and  finding  the  star-fishes  brought  up  in  the  dredge  were 
killed  on  getting  into  the  stratum  of  nearly  fresh  watw  which  floated  over 
the  salt  sea — conceived  that  fish,  when  in  pursuit  of  prey  or  fleeing  from 
enemies,  would  sometimes  get  into  this  upper  layer  and,  becoming 
paralyzed,  perish  in  rigid  extension.  The  more  general  destruction  of  life 
is  not  so  well  accounted  for,  though  the  following  fact,  related  by  the 
Governor  of  Madras,  helps  in  its  explanation  : — 

**  An  immense  mass  of  fresh  water  having  been  poured  into  the  sea 
during  the  season  of  the  south-west  monsoon,  the  fish  were  thereby  killed, 
and  rendered  the  sea  offensive  with  the  smell  for  some  time  after.  *  The 
very  deep  did  rot.* " 

Probably  many  of  the  old  local  exterminations  were  due  to  a  like 
cause. 

Ethnologists  and  antiquaries  have  long  been  aware  of  facts  indicating  a 
very  recent  uplifting  of  central  Scotland.  And  Mr.  Geikie,  putting  toge- 
ther antiquities,  traditions,  and  geological  facts,  has  endeavoured  to  show 
that  it  has  occurred  since  the  occupation  of  Britain  by  the  Romans.  His 
facts  are  chiefly  these : — Round  the  coast  are  old  sea-margins,  now  raised 
from  twenty  to  twenty-five  feet,  and,  were  the  land  depressed  to  that 
amount,  the  sea  overflowing,  it  would  convert  into  islands  a  number  of 
low  hills  having  the  old  Celtic  word  inch  (island)  incorporated  in  their 
names.  Tlien  there  are  traditions  that  some  of  these  had  rings  attached 
to  which  boats  could  be  moored,  and  one  old  man  asserted  that,  when  a 
boy,  he  saw  one  of  these  still  hanging  to  the  inland  clifi^  Moreover,  near 
them,  under  seven  or  eight  feet  of  stratified  gravel  and  silt,  small  rude 
iron  anchors  have  been  found,  and,  in  one  instance,  an  iron  boat-hook  in 
no  way  differing  from  those  now  in  use.  Boats,  too,  have  been  found  in 
various  places  considerably  above  high-water  mark  and  under  several  feet 
of  marine  deposit.  Some  of  these  are  the  common  rude  canoe  formed  by 
Imming  out  a  single  tree  ;  but  one  built  with  planks  showed  considerable 
skill  and  somewhat  resembled  a^Roman  galle}-;  and,  singularly, this,  found 
at  Glasgow,  was  associated  with  the  ruder  forms,  as  though  belonging  to 
conqueror  and  conquered. 

Further,  three  skeletons  of  whales  have  been  found,  at  a  height  of 
twenty-five  feet,  under  stiffs  clay  or  silt,  and  with  two  of  these  occurred 
the  remains  of  deer-horn  harpoons,  one  being  eight  miles  inland.  And, 
besides,  an  examination  of  the  old  Roman  walls  shows  that  they  were  not 
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built  with  i«g;ard  to  the  present  sea  level,  since,  in  the  case  of  the 
Antonine  Wall,  there  is  now  sufTicicnt  space  between  it  and  the  sea,  at  the 
Falkirk  end,  for  a  body  of  men  to  have  marched  round  unperceived,  while, 
boUi  there  and  at  the  Kilpatrick  end,  Uio  sea  would  wash  up  near  to  it 
were  it  twenty-six  feet  lower. 

And  finally,  tlie  old  Roman  harbour  of  Camelon,  in  the  valley  of  the 
Carron,  is  now  hve  miles  from  tlie  sea.  Hence  it  is  thought  that  the 
upheaval  certainly  took  place  long  after  metal  had  come  into  use  ;  while, 
from  the  position  and  nature  and  the  relics  of  the  Roman  occupation, 
there  is  no  reason  why  the  movement  should  not  have  been  effected  since 
the  first  century  of  our  era. 

Mr.  Smitli,  of  Jordan  Hill,  however,  feels  certain  there  has  been  no  move- 
ment of  tho  land  in  historic  timies ;  while  Mr.  Carrutlievs  has  proved  tliat 
the  ])ottery,  supposed  to  have  been  Roman,  occurring  in  the  raised  beac]i 
at  Leitli,  is  really  mediteval,  and  cannot  have  a  higher  anti(iuity  than  the 
year  700,  while  wltli  it  occur  tobacco-pipes.  IIo  tliinks  the  deposit  con- 
taining tliese  remains  is  of  late  and  artificial  formation.  But  Mr.  Geikie, 
having  since  re-examined  the  locality,  adheres  to  tlie  conviction  tluit  it  is 
a  regular  stratified  deposit  of  sand  and  silt. 

Many  years  since,  some  enormous  trlfid  footprints  found  in  the  Wealden 
strata  were  referred  to  gigantic  birds.  But,  it  having  been  ascertained 
that  some  quadrupeds,  such  as  the  iapif\  place  tlieir  hind  feet  exactly  on 
the  spots  occupied  by  tlie  fore  feet,  so  as  to  obliterate  the  mark  and  leave 
impressions  as  though  the  creature  iiad  but  two  legs,  a  suspicion  arose  Uiat 
these  large  imprints  would  be  more  accurately  regarded  as  belonging  to  one 
of  the  huge  reptiles  entombed  in  the  same  rocks.  Mr.  Alfred  Tylor  has 
described  one  of  these  markings,  from  Hastings,  which  measures  two  feet 
from  toe  to  liee),  and  gives  a  beautifully-distinct  impression  of  the  foot. 
And,  on  comparing  the  proportions  of  the  toe  imprints  with  tliose  of  the 
l)ones  of  an  iguaiiodon's  foot  found  some  years  ago  by  Mr.  Beckles,  so 
perfect  is  tlie  correspondence  that  it  is  impossible  to  resist  the  conviction 
that  the  mai'king  on  the  old  rippled  shore  and  the  foot  bones  may  I)oth 
l)e  referred  to  the  same  creature.  Mr.  Beckles,  too,  has  since  described 
natural  casts  of  foot-marks  from  the  Wealden  of  Swnnage  and  tlie  Isle  of 
Wight,  nearly  three  feet  and  a  lialf  long,  and  so  distinct  as  to  f^how  not 
only  the  toes  but  the  sloping  metatarsal  bones.  He  thinks  that  other 
Dinosaurians  besides  tlie  iguanodon  made  these  tracks. 

The  iguanodon,  as  restored  at  the  Crystal  Palace,  certainly  has  five 
toes,  though  comparative  anatomists  are  noAV  of  opinion  there  ai'e  two  too 
many.  Several  other  monsters,  «iuite  large  enough  to  have  made  the 
markings,  coexisted  with  it,  but  of  their  feet  nothing  is  yet  known. 

It  appears  that  these  foot-marks  do  not  all  occur  on  the  same  level,  but 
at  probably  as  many  as  four  distinct  horizons. 

The  exact  age  of  tlie  sandstone  blocks  known  as  Greywetlicrs  lias  long 
been  uncertain,  though  all  observera  fflt  sure  that  these  masses,  so  inte- 
resting from  their  resemblance  to  the  material  of  the  Druid  circle  at 
Stonehenge,  belonged  to  some  part  of  the  Eocene  strata.  Now,  Mr. 
Whitaker  finds  that  the  places  where  they  occur  are  exactly  tliose  where, 
by  the  Loudon  clay  thinning  away,  the  Bagshot  sands  would  rest,  on  the 
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chalk ;  so  tliat  it  is'scarcely  possible  to  resist  the  inference  that  these  great 
masses  of  grit  are  connected  with  an<l  probably  derived  from  thai  defmsit. 
As,  however,  a  HJniiJar  sandstone  is  found  at  some  places  in  the  Woolwich 
and  Reading  strata,  which  underlie  the  London  clay,  it  is  not  unlikely 
that  some  ni.iv  also  have  come  from  those  1)ed8« 

Tlie  unknowable  is  ever  becoming  a  more  narrow  iield,  and  probably 
the  exact  thickness  of  the  csrtli's  crust  will  soon  be  as  well  known  as  our 
planet's  diameter.  Not  many  years  since,  it  was  generally  fixed  at  ten  or 
fifteen  miles ;  then  Mr.  Hopkins  demonstrated,  on  astronomical  evidence, 
that  it  could  not  be  less  than  QOO  miles;  and,  now,  Professor  W. Thompson 
has  pointed  out  a  means  by  which  a  more  exact  measarcmcnt  may  be  made. 
His  argument  appears  to  be  that  the  earth  is  extremely  rigid,  for  were  its 
entii-c  mass  of  the  ri<>[idity  of  glass  it  would  yield  7-^th8  of  the  extent  to 
which  a  perfectly-fluid  globe  of  the  same  density  would  be  influenced  by 
the  lunar  and  solar  tide-generating  power  ;  and  were  it  as  rigid  as  steel, 
it  would  yet  yield  2'5ths  of  that  amount.  Hence  the  actual  phenomena  of 
tides  would,  in  the  fonner  case,  bo  only  2-Oths,  and  in  the  latter, 
but  f3-5tlis  of  the  amount  which  a  perfectly  rigid  spheroid  of  the  same 
dimensions,  same  figure,  and  same  homogeneous  density  would  exhibit  in 
the  same  circumstances.  And  therefore,  by  carefully  observing  the 
amount  of  the  tides  at  different  stations,  it  will  be  possible  to  determine 
the  exact  rigidity  of  the  earth,  so  that,  the  density  being  known,  it  will 
not  1)0  difhcult  to  arrive  at  a  near  approximate  knowledge  of  the 
thickness  of  the  crust.  On  this  evidence,  the  Professor  inclines  to  think 
that  the  fluid  part  of  the  earth  must  be  at  a  depth  of  from  2,000  to  2,500 
miles. 


MKCHANICAL  SCIENCE. 

IMPORTANT  e:cperiment»  on  marine  screw-propulsion  have  recently 
been  iiia<lc  in  II.M.S.  Shannon,  The  experiments  in  the  Rattler 
and  M'wxy  in  131.^-5,  led  to  the  adoption  of  what  is  now  known  as  the 
common  screw,  and  which,  in  spite  of  some  defects,  is  extensively  em- 
]»loyed  to  the  present  time.  It  consists  of  two  "  blades,"  broadest  at  their 
periphery  and  tij)erini;  to  their  junction  with  the  i>ropeller  shaft.  It  is 
defective  in  this  -  that  the  root  ends  of  tlie  blades  (nearest  the  shaft),  being 
twisted  nearly  ]>evpendicular  to  the  ])lane  of  revolution,  cause  centrifugal 
action  in  the  water.  The  power  uselessly  expended  in  this  way  amounts 
in  some  cases  to  -0  per  cent,  of  the  whole  work  of  the  engines.  To 
remedy  this,  in  the  Griffiths  screw,  one  of  the  best  known  of  numl)erless 
attempts  at  improvement,  the  blades  are  fixed  on  a  large  spherical  boss, 
about  one-third  the  diameter  of  the  propeller.  Thus  a  sufficient  surface  is 
afforded  for  the  attachment  of  the  blades  without  twisting  them  into  line 
with  the  shaft  so  as  to  waste  ])ower  in  centrifugal  action.  The  blades  are 
usually  three  in  number,  to  diminish  vibration,  and  are  broadest  at  their 
roots,  taiM'ring  outwards.  In  the  French  navy  another  form  prevails, 
known  as  the  Alangin  screw,  and  consisting  of  four  blades  set  in  pairs 
parallel  to  each  other,  at  a  short  distance  apart.  The  object  of  the  recent 
experiments  in  the  Shannon  has  been  the  determination  of  the  merits  of 
these  three  forms  of  propeller. 


Speed 

Horscti* 

in  Knots. 

Power, 

11-29     ... 

2,065 

11-08     ... 

2,004 

11-33    ... 

2,034 

11-49    ... 

— 

11-55     ... 

2,021 

11-24     ... 

1,947 
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Trials  in  1856  gave  for  the  S2)ced  of  the  Shannon^  with  a  common  screw, 
10*49  and  11*09  knots  per  hour,  with  1,057  and  2,210  horses'  power 
respectively.  In  the  recent  experiments  tlio  common  screw  was  again 
tried — first  with  the  leading  comers  of  the  hlades  removed,  and  then  with 
both  comers  cut  away,  so  as  to  approximate  their  form  to  the  blades  of 
the  Griffiths  screw.  The  speed  reduced  in  both  caset).  The  Alangin 
screw  gave  a  higher  speed  than  the  common  screw,  but  caused  so  much 
vibration  as  to  preclude  its  adoption  in  the  English  navy.  As  tliis  appeared 
to  arise  from  the  locking  of  the  water  between  the  parallel  blades,  an 
ingenious  modification  was  suggested  with  Mangin  blades  set  at  equi- 
distant intervals  round  a  Griffiths  boss.  Screws  of  this  form,  with  three, 
four,  and  six  blades,  were  tried :  the  vibration  entirely  ceased  in  the  two 
latter  cases,  and  an  increase  of  speed  was  gained  as  compared  with  the 
original  Mangin. 

Common  screw  (one  comer  cut)       

„           „      (both  comers  cut)    .. 
Mangin  (with  two  pairs  of  parallel  blades)  ... 
Three  Mangin  blades  on  boss 

A^vUf  „  „  „  «(■  «(.  •«■ 

0*^  I,  „  „  •••  ...  ... 

The  experiments  with  the  Griffiths  screw  have  not  yet  been  com- 
menced. 

The  Black  Prince  attained  in  her  trial  trips  a  speed  of  13*584  knots. 
The  Warrior  reached  14-354.  These  mail-clad  vessels  arc  so  similar  that 
the  diiFerence  is  not  easily  explained.  Nevertheless,  both  are  unap- 
proached  by  any  similar  vessels  in  the  world,  either  in  speed  or  power. 

The  time-honoured  process  of  riveting  for  structures  of  wrought-iron 
is  likely  to  be  gradually  superseded  by  a  far  more  perfect  process.  In 
riveting,  half  the  strengUi  of  the  plate  is  lost  in  consequence  of  tlie  metal 
punched  out  for  the  reception  of  the  rivets.  Mr.  Bertram  lias  contrived 
a  process  which,  after  many  difficulties,  is  coming  into  use,  and  has 
been  employed  for  parts  of  the  mail-clad  vessels  now  building.  In  tliis 
process  the  edges  of  the  plates  are  heated  by  the  flame  of  two  portable 
coke  furnaces  and  welded,  so  tliat  no  strength  is  lust.  Wrought-iron 
structures  thus  constructed  will  be  perfectly  homogeneous  and  seamless. 

A  cannon  of  aluminium  bronze  has  been  manufactured  by  Mr. 
Christophe,  and  presented  to  the  French  Government.  The  alloy  is 
known  to  possess  extraordinary  toughness. 

The  constantly-renewed  discussion  of  boiler  explosions  has  gi-adually  led  to 
a  much  better  appreciation  of  their  causes^  and  the  theory  of  Mr.  Golburn 
docs  not  leave  much  to  be  desired.  Corrosion  at  or  near  tlie  water  line  is 
known  frequently  to  occur  to  such  an  extent  as  to  cause  rupture  at 
ordinary  pressures;  and  this  would  affi)rd  an  easy  explanation  of  many 
explosions^  were  it  not  that  the  boiler-shell  is  frequently  torn  to  fragments 
and  the  surrounding  buildings  demolished  in  a  degree  more  resembling 
the  effects  of  springing  a  gunpowder-mine  than  the  escape  of  steam  at 
commoii  pxesBiires.    Hence  gradually-accumulated  over-pressure  has  been 
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a  favourite  explanation  of  such  catastrophes,  and  fabulous  estimates  of 
the  force  of  the  steam  indulged  in  ;  as,  for  instance,  1,000  lb.  per  square 
inch  in  the  case  of  the  accident  on  board  the  Great  Eastern.  Mr.  Colbum, 
however,  has  sho\vn  that  there  are  two  stages  in  the  explosion, — ^first^  a 
rupture  at  some  weakened  part  of  the  boiler,  and  the  escape  of  the  con- 
tained steam  with  extreme  rapidity,  but  without  violence ;  next,  the 
generation  of  a  second  volume  of  steam  in  the  lughly-heated  water 
suddenly  liberated  from  pressure,  which,  occurring  simultaneously 
throughout  the  mass,  projects  that  water  upwards  so  as  to  strike  the 
boiler-shell  with  a  force  proportional,  not  to  the  statical  pressure  of  the 
steam,  but  to  the  ffu  viva  accumulated  in  the  flying  mass.  These  two 
stages  were  accurately  observed  by  an  engineer  present  at  the  explosion 
of  a  locomotive  boiler  on  tlie  North- Western  Railway,  near  Rugby,  last 
year.  He  noticed  the  rush  of  the  steam,  followed,  after  an  appreciable 
interval,  by  the  crash  of  the  explosion. 

There  remain,  however,  cases  in  which  it  is  dithcult  to  find  any 
indications  of  the  first  rupture  assumed  by  Mr.  Colburn.  Towards  the 
explanation  of  these,  attention  has  very  recently  been  recalled  to  the 
experiments  of*  Professor  Donny,  of  the  University  of  Ghent.  Professor 
Douny  found  that  if  water  be  completely  freed  from  air  its  temperature 
can  be  raised  to  275^  Fahr.  in  the  open  air  without  ebullition.  On  con- 
tinuing the  application  of  heat,  however,  the  production  of  vapour  is  so 
iustantaneous  and  considerable  as  to  cause  an  explosion.  Now,  a  large 
number  of  boiler  explosions  are  known  to  occur  just  as  an  engine  which 
has  been  for  some  time  at  rest  is  first  started  ;  and  long-continued  boiling 
is  one  metliod  of  expelling  the  air  from  water.  Under  such  circum- 
stances, it  has  been  urged,  a  sudden  and  violent  production  of  steam  may 
ensue,  sufficient  to  determine  rupture  in  boilers  known  to  be  safe  at  their 
working  pressure. 

In  the  French  Moniieur  Universel  occurs  the  following  announcement 
of  a  new  prime  mover  : — 

"The  Lenoir  motor,  of  which  the  principle  is  the  dilatation  of  air 
inflamed  by  electricity,  has  just  realised  the  hopes  we  conceived  at  the 
time  of  its  first  appearance.  An  engine  of  six  horses'  power,  with  two 
cylinders,  actuates,  at  the  time  we  write,  the  presses  of  the  MonUeur 

univcrscL'* 

Some  experiments  liave  just  been  made  at  Shocburyness  on  the 
penetrative  power  of  shells,  the  results  of  which  reopen  the  question 
of  the  invulnerability  of  our  mail-clad  vessels.  It  has  been  fully 
established  that  ordinary  cast-iron  shells  will  not  perforate  even  com- 
paratively thin  plates  of  wrought  iron,  owing  to  the  readiness  with 
%vhich  they  break  up  ;  in  fact,  the  vis  viva,  instead  of  being  expended 
on  the  target,  is  wasted  in  demolishing  the  projectile,  and  that  so  rapidly, 
that  the  powder  is  usually  scattered  without  an  explosion.  Mr.  Whitwortli, 
however,  has  manufactured  some  shells  of  cast  steel  strong  enough  to  resist 
this  tendency  to  disruption,  and  the  result  is,  that  they  prove  to  have  even 
higher  penetrative  power  than  the  ordinary  cast-iron  solid  shot.  A  12- 
ponnder  shell  from  a  Whitworth  gun  perforated  a  2^  inch,  and  a  70-pounder 
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a  4  inch  wmour-plate.  It  must  be  observed  thatthese  shells  were  flat-fronted, 
A  form  which  has  been  proved  to  have  peculiar  penetrating  properties.  It 
may  be  interesting  to  note  liere  that  the  only  projectiles  whicli  have  as  yet 
perforated  a  target  representing  Uie  side  of  the  Warrhry  are  the  loO  Jb. 
cast-iron  shot  of  the  (300-pounder  (unrifled)  Armstrong,  witli  a  charge  of 
oO  lb.  of  powder ;  and  the  270  lb.  solid  sliot  of  the  Mei'sey  gun,  with  a 
charge  of  7^  lb.  of  powder. 


MICROSCOPY. 

SponUiPteoHs  Geno'ation,'— This  old  theory,  which  some  have  endeavoured 
to  reinstate,  has  been  philosophically  and  experimentally  examined  by 
M.  Pasteur,  who  has  satisfactorily  demonstrated,— 1st.  That  the  air 
of  inhabited  places  contains  a  greater  relative  number  of  fruitful  germs 
than  the  air  of  uninhabited  regions.  2nd.  That  the  ordinary  air  con- 
tains only  here  and  there,  w*ithout  any  continuity,  the  condition  of  the 
first  existence  of  generations  sometimes  considered  spontaneous.  Here 
there  are  germs,  and  there  there  are  none.  3rd.  There  arc  few  or 
many,  according  to  the  localities.  Rain  diminishes  the  number ;  but, 
after  a  succession  of  fine  days,  they  are  more  numerous.  When  the 
atmosphere  has  been  for  a  long  time  quiet,  germs  arc  absent,  and  putre- 
faction does  not  take  place  under  ordinary  circumstances.  From  all  his 
experiments,  Pasteur  concludes  that  powders  suspended  in  the  air  are  the 
exclusive  origin, — the  first  and  necessary  condition  of  life  in  infusions,  in 
putrescible  bodies,  and  in  liquids  capable  of  undergoing  fermentation. 

On  the  other  hand.  Dr.  Wj'man,  Professor  of  Anatomy  at  Harvard 
College,  U.S.,  has  tried  the  same  experiment's  as  M.  Pasteur,  as  he  asserts, 
with  very  different  results.  He  boiled  various  organic  substances, — cheese, 
beef,  hay,  pepper,  &c.,  and  excluded  tlie  air,  or  purified  it  from  germs,  by 
heat  and  other  methods  of  treatment,  and  yet,  after  a  certain  number  of 
days,  *  Bacteriums,"  **  vibrios,"  and  "  other  living  organisms  "  presented 
tliemselves.  Professor  Asa  Gray  witnessed  the  opening  of  s>ome  of  the 
flasks^  and  satisfied  himself  of  the  presence  of  infusoria  in  the  contents. 

Minuteness  of  Germs. — Some  infusoria  are  not  more  than  the  24,000th  of 
an  inch  in  diameter  ;  and  if  we  suppose  that  tlie  ova  of  infusoria,  and  the 
spores  of  minute  fungi,  are  no  more  than  one-tenth  part  of  the  linear 
dimensions  of  the  parent  organism,  there  must  be  an  incalculable  amount 
of  germs  no  lai^r  than  the  240,000tli  or  the  100,O0Oth  of  an  inch  in 
diameter.  Since,  according  to  Sullivant  and  Wormley,  vision  with  the 
most  powerful  microscope  is  limited  to  objects  of  about  the  80,000tli  of  an 
inch,  we  need  not  be  surprised  if  infusoria  and  other  organisms  appear  in 
infusions  in  far  greater  numbers  than  the  germs  in  atmospheric  dust, 
visible  by  the  aid  of  the  microscope,  would  lead  us  to  expect. 

Iffproditcthn  of  It9fusoria.— Dr.  Dalbiani  has  published  some  valuable 
observations  upon  these  minute  oiganisms,  and  has  satisfactorily  proved 
that  they  are  hermaphrodite,  but  not  self-impregnating.**    The  reproductive 


*  **  Recherches  snr  les  Fhenomcnes  Sexuels  des  Infusoires.*'  F.  Masson 
&  Fils.  (A  dieap  and  interesting  pamphlet,  beautifully  illustrated, 
which  every  microacopist  should  read.—  Ed.) 
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apparatus  forms  a  system  distinct  in  itself,  and  there  is  no  internal  gene- 
rative cavity.  M.  Balbiani,  notwithstanding  their  minute  size,  succeeded 
in  extracting  uninjured  and  subjecting  to  the  action  of  the  surrounding 
Mater,  some  of  the  young  eggs  of  Paramecium  aurtlia  from  the  parent 
body,  whereupon  the  egg  resolved  itself  into  a  vitelline,  or  yolk,  mem- 
brane, and  a  germinal  vesicle. 

Acari  in  a  Nitrate  of  tSilvcr  Baih. — The  extraordinary  (supposed)  dis- 
covery of  Mr.  Crosse  of  the  generation  of  acari  by  electricity  has  received 
a  curious  illustration  in  the  experience  of  Dr.  Maddox,  who  was  astonished 
to  lind^  in  a  twenty-ounce  nitrate  of  silver  bath,  of  forty  grains  to  the 
ounce  (for  photographic  uses],  which  had  been  kepi  for  a  month  in  a 
stoppered  bottle^  a  crowd  of  little  acari,  sixty  or  seventy  in  number,  a 
little  larger  than  the  cheese-mite.  That  such  conditions  should  be  favour- 
able to  the  development  of  genns  is  certainly  extraordinary,  and  contrary 
to  our  preconceived  notions ;  yet  we  have  instances  safllicient  to  show  that 
we  must  not  judge  of  the  conditions  of  the  lower  classes  of  animals  by 
those  which  we  iind  obtain  in  the  case  of  those  higher  in  the  scale. 

Migrations  of  JE^ito^oa.— -MM.  Pouchet  and  Verrier  have  been  making 
experiments  upon  the  metamorphoses  of  entozoa,  and  have  come  to  the 
couclusion  of  denying  the  necessary  transmission  of  entozoa  as  described 
by  most  modern  zoologists,  i*ecurring  to  the  old  notion  that  the  cystic  (or 
bladder-like)  worms  are  produced  from  germs  of  Taeniae  (tapeworma) 
which  have  found  Uieir  way  into  places  not  fitted  for  them.  If  the  tape* 
worms  of  cariiivora  are  due  to  the  cystic  worms  inhabiting  their  prey, 
they  ask  how  it  is  tliat  sheep,  which  never  devour  animal  food,  sometimes 
have  their  intestines  so  filled  with  ta:nia!  as  to  be  absolutely  obstructed, 
as  was  the  case  in  1&52,  during  an  epidemic  in  the  sheep  about  Rouen. 
Again,  the  number  of  tapeworms  produced  often  exceeded  greatly  in 
number  the  number  of  worms  given.  Thus,  in  one  experiment,  one  hun- 
di-ed  presumed  larvse  were  given  to  a  young  dog,  taken  from  its  mother, 
and  carefully  isolated.  Twenty  days  afterwards  its  intestine  contained 
237  tfcnife,  of  which  the  size  varied  from  4  to  60  millimetres. 

Alicroscopic  Writing, — The  wonderful  machine  of  Mr.  Peters,  improved 
by  Mr.  Webb,  luis  i>urprised  many,  even  microscopists,  by  its  results. 
The  real  object  of  this  instrument  is  to  produce  micrometric  lines,  which 
bhall  serve  as  tests,  being  drawn  with  extraordinary  minuteness,  and  sur- 
prisinjj  accuracy  ;  the  squares  traced  by  the  intersecting  lines  contain- 
ing a  measurement  of  no  greater  than  the  IG-milliouth  of  an  inch,  but 
having  still  sharp  and  well-defined  angles.  Tills  ia  accomplished  by  a 
comparatively  simple  instrument,  in  which  lines  or  curves  traced  by  a 
pencil  at  the  extremity  of  a  long  lever,  are  reproduced  on  glass  by  a 
diamond,  which,  by  an  arrangement  of  smaller  levers,  follows  the  original 
tracing,  but  through  an  infinitely  smaller  space.  Sentences  may  thus  be 
written  upon  glass,  which  shall  be  distinctly  legible  by  tlie  aid  of  the 
microscope,  but  yet  occupying  so  small  a  space  that  (the  number  of  letters 
in  the  Bible  being  known),  it  is  easily  computed  that  the  whole  Bible  and 
Testament  could  be  legibly  written,  on  the  same  scale,  twelve  times  over 
in  the  area  of  a  single  square  inch ! 
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MINERALOGY,  METALLURGY,  AND  MINING. 

MitteraioffSf, — It  U  curious  Uiubscrvehow  oftan  arsenic  is  found  in  cuouec- 
tiou  with  sulphur  aud  aulpliur  coiiipouDils.  The  coinpasitiuu  of  tlie  arsenickl 
Fulphur  from  the  ttolfataras  of  r^aples  has  been  investigated  by  Mr.  T.  L. 
Phipaon.  This  mineral  has  un  orange  colour,  owing  probably  to  the 
Mleainin  preaent.  It  is  only  partially  soluble  in  bisulphide  of  carbon, 
whid)  diseolvuB  completely  the  crysUUixed  sulphur  of  Sicily.  It  b  fouuil, 
on  aoalyiis,  to  contain  11  per  cent,  of  arseuio,  and  J  jier  cent,  of  seLenium. 
The  arsenic  is  doubtless  |)resent  as  lersulphide.  Arsenic  is  fioijaently 
found  in  iron  pyrites  (bisulphide  of  iron)  ;  and  us  sulphuric  aeid  is  now 
prepared  in  large  quantities  from  that  mineral,  the  arsenic  is  carried  on, 
and  oontainiualcB  the  acid.  The  mineral  fELhleri:,  or  tetraliedrito,  wlucli 
iDinaiulv  a  sulpliidc  of  copper,  frei^uently  uontains  a  large  {wr-ceutage 
of  nrsenic. 

The  isle  of  Elba  appears  to  be  an  inexliausUlile  source  of  roniarkable 
minerals.  Some  months  ago  crystaJs  of  garnet  were  found  there,  haniig 
a  very  peculiar  fomi.  Tliey  have  recently  been  tlcscribed  by  M.  Luigi 
tioinbiuci  and  M.  F.  Pi»ani,  Garnet  cryataU  in  general  vary  hut  little  in 
form,  tlie  predominating  faces  being  tliose  of  the  rhombic  dodecahedron 
and  of  the  trapexohedrou.  In  the  crystals  under  consideration,  however, 
the  predominating  form  is  the  regular  ucluhedron — the  same  which  is  so 
prominent  in  artificial  crystals  of  alum.  I'he  octahedral  garnet  of  Elba 
is  found  in  svrjwutine  rock,  and  is  nearly  always  accompanied  by  chlorite 
and  yellowish  epidote.  It  has  tlie  colour  of  honey  ;  and  the  new  method 
of  spectrum  analysis  shows  lime  to  be  an  imijortant  elenicul. 

An  analysis  of  some  days  troia  the  ooaut  of  Almeria,  Spain,  has  beeK 
made  by  M.  Terrell.  They  are  suitable  for  porcelain.  It  is  remarkable 
that  they  taste  of  chloride  of  potassium,  altliough,  from  their  proximity  to 
the  sea,  one  would  expect  the  taste  of  clitoride  of  sodium  to  be  prominent. 
Along  with  them  is  found  a  red  clay,  which,  ftom  containing  mueli  more 
alumina  and  less  silica  than  ordinary  clay,  possesses  refractory  properties 
in  the  highest  iegna,  llenoeit  is  suitable  for  furnaces — a  very  important 
point  at  the  present  time,  when  metalluTgiats  have  a  diiEculty  in  finding 
clays  sufficiently  fire-proof.  Steatite  has  very  recently  been  proposed  as  a 
substitute  for  fire-clay. 

Mica  is  coming  into  use  in  Paris  for  preserving,  silvering,  and  gilding 
decorations  in  churolms  and  public  buildings.  After  being  cut  to  the 
t«i|uired  thickness,  it  is  coatoil  with  isinglass,  and  the  gold  or  other  aub- 
stunces  added.  It  isaUoweil  to  dry,  and  llien  glued  or  otherwise  cemented 
to  the  object  to  be  decorated.  A  buruiaher  of  agate  is  used  to  make  it 
smooth. 

Turning  to  mttalt,  wc  find  an  announcement  that  Professor  Chandler 
has  discovered  a  new  metal  in  th?  native  platinum  of  the  Uogue  River. 
Oregon.  So  far,  only  very  minute  quantities  have  been  obtained,  and 
further  parlioulara  are  required.  The  discoverer  believes  it  to  be  probably 
identical  with  the  on*  discovered  in  IB&i  by  Dr.  Genth  among  grains  of 
platinum  from  CaliiiiniiB. 
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Mr.  Phipson,  iu  a  letter  to  M.  Elie  de  Beaumont^  draws  attention  to  a 
bpecimen  of  native  zinc  now  in  the  International  Exliibition.  The  speci- 
men occurs  in  basalt  from  Bmnswick,  near  Melbourne,  Victoria.  It  has 
before  been  stated  by  G.  Ulrich  that  metallio  zinc  has  been  found  near 
Victoria ;  and,  according  to  Becker,  it  occurs  also  in  the  gold-vrashings  of 
the  Mitta  River. — (H.  W.  Bristow.)  Sudi  eases  are  remarkable,  it  being 
very  uncommon  to  find  any  readily-oxidized  metal  in  the  native  state. 

The  mineral  lepidolite,  or  lithiamica,  has  been  used  as  a  source  of 
lithia.  Certain  varieties  contain  more  than  1  per  cent,  of  the  newly- 
disoovered  metal  rubidium,  and  these  form  a  oonvenient  source  for  obtain- 
ing this  element  and  its  compounds. 

Welsh  gold  continues  to  attract  Increased  attention.  It  is  constantly 
being  discovered  in  fresh  localities  of  the  I>olgelly  district,  and  expectation 
is  raised  to  a  very  high  pitch  about  the  auriferous  region.  It  is  variously 
found  in  quartz,  in  lead,  in  alluvium,  and  in  blende.  Since  the  beginning 
of  1861,  about  7,000  oz.  have  been  extracted  from  quartz-rock  in  the  dis- 
trict. The  value  of  the  predous  metal  thus  obtained  is  more  than  JC26,000, 
at  a  cost  of  £2,000,  exclusive  of  the  royalty  of  one-twelfth  paid  to  the 
Crown.  At  Ciogau,  lately,  no  less  than  142  oz.  were  obtained  from  840  lbs. 
of  quartz.  Later  accounts  state  that  the  district  is  now  being  examined 
by  Mr.  Mosheimer,  commissioner  from  California  to  the  International 
Exhibition.  He  pronounces  the  district  very  favourable^  but  condemns 
the  mode  of  extraction  used  at  Ciogau.  It  is  said  he  is  so  confident  of  the 
value  of  some  lodes,  that  he  has  purchased  large  interests,  sanguine  of 
being  well  repaid.  Explorers  have  now  found  their  way  to  the  isle  of 
Anglesea,  wliere  there  is  much  quartz  that  resembles  that  of  the  gold- 
bearing  districts. 

MOallur^. — The  preparation  of  cast-steel  is  attracting  very  considerable 
attention.  Bessemer's  process  and  modifications  of  it  are  fast  gaining 
ground.  It  has  frequently  been  objected  to  this  process  that  it  did  not 
sufiidently  or  even  sensibly  remove  the  sulphur  and  phosphorus  from 
the  cast-iron.  Mr.  G.  Parry,  of  the  Ebbw  ViJe  Iron  Works,  Monmouth, 
lias  patented  certain  improvements  in  the  manufacture  of  iron  and  steel, 
one  object  of  which  is  to  get  rid  of  these  objectionable  constituents.  He 
takes  ordinary  wrought-iron  and  raises  it  to  a  very  high  temperature  in 
a  melting-furnace  along  with  fuel  and  fluxes.  The  heat  obtained  is  much 
greater  tlian  that  required  to  melt  the  iron,  which  combines  with  some  of 
the  fuel,  and  becomes  carbonized.  By  subsequent  puddling,  much  of  the 
sulphur  and  phosphorus  are  got  rid  of  along  with  the  carbon.  If  neces- 
sary, the  carbonization  and  puddling  are  repeated .  He  thus  obtains  puri- 
fied wrought-iron.  This  may  be  carbonized  in  the  same  manner  sufficiently 
to  convert  it  into  hard  steel.  And  from  this  soft  steel  is  obtained,  by 
re-melting  it  in  a  separate  furnace,  and  blowing  au*  through  it.  By  these 
processes  nearly  all  the  pig-iron  produced  in  this  country  becomes  available 
for  the  manufacture  of  cast-steel. 

An  important  memoir  on  this  subject  by  M.  Fremy,  well  known  from 
his  researches  on  the  composition  of  steel,  has  been  lately  read  before  the 
French  Academy  of  Sciences.  He  remarks  that  steel  is  growing  in  im- 
portance so  rapidly  that  it  is  incumbent  on  any  nation  wishing  to  preserve 
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its  position,  to  keep  up  with  the  inet«llu>^icsJ  science  of  the  lUy. 
employing  metlinda  requiring  much  fuel,  France  could  not  euccessfully 
compete  with  Englatui,  and  Iuh  object  has  been  to  cliijcorer  prciueEses  whk-h 
will  place  hia  own  nation  in  a  more  )i<lra.ntiigci)us  position.  It  ' 
formerly  considered  tlul  tlie  orca  of  Sweden  and  Russia  were  the  only 
ones  saitable  for  making  ii'on  destined  to  be  converted  inlu  steel ;  and  it 
waa  also  believed  that  the  tnin  mast  ebtahi  from  its  ore  u  nori  of  propetuiUy 
for  steel.  M.  Freniy  tried  to  lind  out  from  what  this  propensity  reunited, 
and  his  analyses  led  him  to  behove  tlmt  iron  leqwircd  not  only  carbon,  but 
other  metalloids,  as  phosphorus  and  nitrogen,  in  order  to  becoRie  steel. 
[These  conclu»i>ns  were  nt  the  time  hotly  contettcd  ill  the  A't:adeniy>J 
He  eaine  to  England  on  the  jury  of  the  EidiilntinD,  and  saw  Beisemer's 
proceas,  which  left  doubts  on  hia  mind  wliether  it  could  lie  sppliod  to  the 
comparatively  impuru  French  iron ;  but  his  experiments,  conducted  on 
extensive  Hcaie,  completely  reassured  him,  It  rosullod  thnt  Hny  iron,  if 
Mifliciantly  ri'lineil,  could  be  converted  intoeiicellent  staeL  by  the  neueasary 
processes.  lie  was  able  in  twenty-five  minates  to  convert  Fveuch  ci 
iron,  worth  about  ten  francB  the  100  kilogrammes,  into  castrnteel  worth 
150  francs  the  100  kilogrammes.  He  is  careful  to  liay  that  iu  every  a 
chemical  examination  of  tho  iron  ia  neoeaary  in  order  to  find  out  what 
constituents  requii-e  removing,  and  whnt  require  nddiu^. 

It  is  now  known  that  Bessemer  is  making  steel  from  a  hematite  pig-u-oi 
of  the  North,  infinitely  superior  to  anytliing  ever  produced,  on  the  old  con 
rertjng  princijile  from  tlie  most  expenmve  kinds  of  Swedish  iron.  Hence, 
as  B  trade  circular  remarks,  "  lliere  is  great  demand  for  heniatite  pigs," 

There  is  a  belief  among  practical  men  in  Germany  thiit  pig-iron  which 
contains  copper  cannot  be  puddled  ;  and  it  has  Ijeen  said  that  when  o 
puddler  wishes  to  annoy  another,  he  will  sometimes  tlirow  into  the  iron 
bit  of  copper,  sucli  as  a  small  coin,  and  that  this  prevents  the  iron  from 
"  rising."  Dr.  List,  of  America,  lias  observed  two  instances  which  go  to 
prove  that  this  helief  may  possibly  !«  correct.  In  one  of  these,  wbtre  tlie 
pnddlin));  did  not  succeed,  lie  found  aliont  O'S  per  cent,  of  copper. 

The  far-famed  awords  of  Damascus  were  examples  of  the  wonderful 
perfection  to  which  the  manufacture  of  stoel  uould  lie  brought,  even  in  a 
long- forgotten  age.  The  art  of  mannfactuiinK  them  was  lost  for  centuries. 
Besides  their  elasticity  they  wore  valued  for  the  peculiar  mixtuiv  of  light 
and  4Bi'k  waves  on  ilieir  surface ;  and  it  was  long  found  im{iossible  tii 
imitftte  this  appearance.  At  present,  however,  blades  resembling  the  old 
Daniascas  scimiUirs,  eijn^ling  them  in  temper  and  elatticily,  are  made  at 
Soliageii,  in  (fennan)-,  tlie  only  establishment  of  the  kind  in  the  world. 
A  faggot  is  ftrst  fonncd  of  altci^iato  fine  bars  or  wires  of  iron  and  steel. 
It  is  drawn  out,  douhleil,  and  tvristed  several  times,  and  then  formed  into  a 
ribbon.  Two  such  forged  ribbons  ure  welded  tagether,  enclosing  between 
Ihem  a  thin  blnde  of  the  best  cutting  Hnglish  steel.  After  polishing,  the 
Solingen  Damascus  blade  is  dipped  for  n  short  time  into  dilute  sulphu: 
acid,  which,  by  rendering  visible  the  carbon  of  the  Ktcel,  {iroduccs  the  wavy 
liurface  so  much  deeitvd.  The  combined  twisted  iron  and  steel  gives 
pecaliar  tonghnesit  to  tlie  weapon. 

M.  Alf.  Riche,  in  studying  the  di flic uit  subject  of  metnlltc  alloys,  lia« 
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made  use  of  a  new  metliod  for  indicating  the  point  when  a  trae  ehemical 
compound  is  obtained.  lie  examines  various  mixtnres  of  two  metals,  com- 
paring their  densities  with  that  which  would  be  expected  were  no  com- 
bination to  take  place.  In  most  cases  it  is  found  that  .there  is  a  contraction  ; 
and  tlie  point  of  mtwimum  contraction  he  considers  to  indicate  the  exist- 
ence of  a  true  alloy.  By  this  method  he  determined  the  composition  of 
the  alloy  of  tin  and  lead  to  be  the  same  as  was  obtained  by  Rudberg  in 
a  totally  difierent  manner. 

Mining, — ^The  lamentable  accident  at  Hartley  Colliery,  in  January  last, 
Pfare  rise  to  a  general  belief  that  two  shafts  are  rec[uired  to  each  mine  for 
the  purposes  of  ingress  or  egress.  As  a  result  of  the  outer}',  an  Act  has  been 
passed  which  compels  colliery  proprietors  to  have  two  separate  means  of 
exit  from  each  mine,  although  the  two  openings  need  not  belong  to  the 
same  mine.  Fortunately  many  otlier  dangers  are  lessened  by  the  use  of 
two  shafts,  so  that  the  compulsion  cannot  be  considered  a  hardship. 

Many  accidents  have  happened  in  coal-mine  shafts  from  tho  breaking 
of  the  rope.  A  great  variety  of  *' safety-cages "  have  been  invented,  so 
arranged  that  if  the  rope  breaks,  a  set  of  springs  push  out  arms  or  levers 
which  grip  or  wedge  fast  against  the  conducting-rods,  so  that  the  cage  is 
brought  to  a  stand.  One  difficulty,  however,  luis  arisen  from  the  employ- 
ment— now  becoming  very  general— of  Iron  conducting-rods,  whilst  most 
"  safety-cages  *'  were  suited  for  wooden  ones.  Two  or  tliree  modifications 
have,  however,  lately  been  brought  out,  which  are  intended  especially  to 
apply  to  iron  rods,  and  we  hope  that  they  will  receive  all  attention  from 
the  colliei-y  proprietors. 


p 


PHOTOGRAPHY. 

JL   TRIUMPH   OF   PIIOTOGRAPI^IC   ART. 

ERHAPS  some  of  our  readers  may  think  that  a  record  of  the  various 
luiprovemeuts  which  are  made  from  time  to  time  in  the  photographic 
processes  would  derive  additional  interest  from  a  deacription  of  the  i*esults 
oLtained  ly  new  applications  to  tho  art.  Such  an  account  would,  how- 
ever, fill  our  pages,  and  leave  room  for  no  otlier  subject ;  for  in  the  present 
day,  everybody  and  everything  is  photographed.  Objects  which  require 
the  liighest  powers  of  the  telescope  or  microscope  for  their  definition  are 
brought  before  our  eyes  in  a  clear  and  agreeable  picture.  Others,  again, 
are  reduced  from  their  natural  size,  and  the  photograpliic  image  is  so 
diminished  that  the  microscope  must  be  employed  to  render  it  once  more 
visible  to  the  eye.  Some  of  these  works  of  art  are  simply  curious  and 
interesting ;  otliers  are  also  useful.  Then,  as  to  persons,  we  will  not 
ask  who  M,  but  who  is  H<4y  photographed  nowadays?  Indeed,  we 
think,  it  will  be  obvious  to  all,  Uiat  it  would  be  impossible  for  us  to  give 
an  account  of  the  various  results  which  are  from  time  to  time  attained  by 
means  of  photography.  Nevertheless,  when  extraordinary  instances  of 
success  are  brought  under  our  notice,  such  as  we  deem  deserving  of  the 
attention  of  our  readers,  we  shall  at  all  times  be  glad  to  accord  them 
a  portion  of  our  space. 


I 
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Of  these,  a  striking  one  is  now  before  us,  and  it  is  rendered  doubly 
interesting  from  its  immediate  connexion  with  the  general  progress  of 
every  branch  of  science.  It  is  a  photographic  picture  of  twenty-two 
gentlemen,  leading  members  of  the  British  Association,  who  met  in  Bfan- 
chester  last  year,  and  who  are  artistically  grouped  (mostly  seated),  in  the 
drawing-room  of  the  President,  Dr.  William  Fairbairn. 

Some  of  the  gentlemen  are  personally  known  to  us,  and,  judging  from 
the  speaking  likenesses  of  these,  we  have  no  doubt  that  all  are  equally 
perfect.  There  is  a  total  absence  of  all  stiffness  or  awkwardness  either  in 
the  attitudes  of  the  individuals,  or  in  the  whole  or  any  portion  of  tlie 
group.  One  or  two  appear  to  be  speaking;  tlie  rest  listening  attentively, 
and,  quite  contrary  to  photographic  precedents,  all  appear  smiling  and 
good  humoured.  What  renders  Uiis  still  more  extraordinary  is,  that  each 
of  the  portraits  was  taken  separately,  and  the  picture  afterwards  compiled 
by  tlie  artist)  Mr.  Alfred  Brothers,  of  Manchester. 

The  copy  before  us  is  reduced  from  the  original,  and  is  16  inches  by  9 
in  measurement.  The  original  is  2  feet  9  inches  by  1  foot  7i»  and  its 
production  involved  no  less  than  40  separate  printings !  The  gentlemen 
thus  vividly  portrayed  are : — J.  F.  Bateman,  Esq.,  C.E. ;  Sir  R.  Mur- 
chison,  F.R.S. ;  C.  C.  Babbington,  Esq. ;  llev.  W.  Y.  Haroourt ;  Rev. 
Dr.  T.  R.  Robinson  ;  R.  B.  Darby  shire,  fiHi. ;  Sir  David  Brewster,  K.H., 
F.R.S. ;  Alderman  Neild  ;  Professor  Airy  ;  Lord  Wrottesley,  F.R.S.,  &c. ; 
General  Sabine ;  Joseph  Heron,  Esq. ;  Professor  Miller ;  M.  Curtis,  Esq. 
(Mayor) ;  Alderman  Mackie  ;  Wm.  New  march,  Esq. ;  Professors  Hop- 
kins, Sedgwick,  Willis,  Phillips,  John  Crawfurd,  Esq.,  and  the  President, 
Dr.  Fnirbaim. 

The  price  of  the  picture  is  a  guinea,  which  is  about  the  value  of  any 
one  of  tlie  portraits,  for  those  who  take  an  interest  in  the  persons  photo- 
graphed. The  London  publishers  are  'Day  and  Sou ;  Manchester,  A. 
Brothers. 


One  of  the  most  conspicuous  and,  at  the  same  time,  important  results 
which  Ihis  made  itself  apparent^  in  connection  with  the  display  of 
photographs  in  the  International  Exliibition,  has  reference  to  the  degree 
of  pennanencc  attainable  in  these  works  of  art,  and  to  the  dependence 
which  may  he  placed  upon  the  photographic  system  of  record.  It  is  au 
undoubted  fact,  that  a  large  number  of  the  pictures  on  view  at  the  Exhihi- 
tion  are  becoming  rapidly  defaced,  and  are  showing  the  most  unequivocal 
signs  of  fading ;  some  of  these  which  have  suffered  most  have  contracted 
a  uniform  yellow  complexion  ;  others,  at  an  earlier  stage,  are  fading  in 
])atches,  and  present  a  kind  of  mottled  aspect ;  some  few  of  the  worst 
cases  have,  we  understand,  been  altogether  withdrawn  by  their  owners 
from  public  inspection.  These  appearances  are  by  no  means  limited  to 
the  works  of  one  or  two  operators,  nor  to  the  productions  of  England 
alone ;  for  the  same  indications  of  fading  are  apparent  in  tlie  beautiful 
specimens  of  photography  distributed  throughout  many  of  the  foreign 
courts.  NamerouB  instances  are  observable  in  which,  among  several  im- 
jxreBtions  mounted  together  in  the  same  frame,  and  subject  therefore  to  tlie 
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Mine  influenceB,  a  few  only  have  succumbed  to  the  trying  conditions  by 
which  they  are  surrounded,  the  rest  remaining  apparently  uninjured. 

In  searching  for  the  primaiy  causes  which  are  likely  to  be  operating 
adversely  in  all  these  instances,  it  is  not  necessary  to  look  far  to  discover 
the  evidence  of  a  damp  atmosphere,  and  considerable  fluctuations  in  tem- 
perature, as  being  paramount  among  the  causes  that  have  occasioned  so 
mucli  destruction.  The  glass-plate  in  front  of  the  pictures  is  frequently 
bedimmed  with  a  film  of  dew,  and  the  mounting  cards  are,  like  the  photo- 
graphs, manifestly  aifected  by  damp,  several  of  them  having  become 
spotted  with  mildew ;  this  is  especially  the  case  with  the  show-frames  of 
tlie  London  School  of  Photography,  and  those  of  Mr.  Warner,  of  Ross. 
The  beautiful  view  of  Buttermere,  exhibited  by  Mr.  James  Mudd,  and 
hanging  beside  the  former  on  the  same  wall,  is  also  tlie  victim  of  circum- 
stances which  are  plainly  indicated  by  the  growth  of  mildew  on  the 
mountinn^-card ;  while,  strange  to  say,  an  excellent  print  of  the  South 
Stack  Lighthouse,  by  the  same  artist,  and  placed  oontiguons,  has  resisted 
perfectly  the  action  of  moisture.  The  other  works  by  Mr.  Mudd  are 
hanging  chiefly  on  the  central  screen  in  the  photographic  gallery,  where 
they  are  considerably  less  liable  to  be  afi«cted  by  damp,  and  have  conse- 
quently preserved  all  the  delicacy  and  beauty  of  toning  for  which  tlie 
]>hotographs  by  this  gentleman  have  long  been  celebrated. 

The  same  remark  applies  to  the  pictures  exhibited  by  Mr.  Vernon 
IfeaUi;  to  the  views  in  North  Wales,  by  Mr.  Henry  White,  and  by  Mr. 
Sidebotham  ;  to  those  of  Mr.  D.  Campbell,  of  Ayr ;  and  likewise  to  tlie 
exquisite  landscapes  in  Madeira,  by  Mr.  R.  M.  Gordon:  none  of  these 
lUsclose  the  least  Hyniptoni  of  fading,  and  all  are  placed  upon  the  central 
screens.  In  like  manner,  with  regard  to  tlie  portraits  by  Mr.  T.  R. 
Williams,  and  to  the  magnificent  series  of  abbeys  and  cathedrals  by  Mr. 
Francis  Bedford,  not  one  of  these  shows  tiie  least  indication  of  fading  ;  but 
it  must  be  stated  that  they  occupy  the  more  favoured  position  in  the  centre 
of  the  gallery. 

A  remarkable  instance  of  the  formation  of  mildew  is  apparent  on  the 
leather  binding  of  a  l>ook  exliibited  by  Mr.  A.  W.  Bennett,  and  entitled 
'*  The  Ruined  Abbeys  and  Castles  of  Great  Britain,  illustrated  by  Photo- 
graphy." This  book  is  inclosed  within  a  glass  case,  and  hangs  directly  in 
contact  with  the  wall.  Some  few  of  the  exhibitors  appear,  however,  to 
have  adopted  the  suggestion  of  Mr.  G.  Wliarton  Simpson,  and  have 
inserted  pieces  of  cork  between  their  frames  and  the  objectionable  wall ; 
the  advantage  gained  by  this  precaution  is  already  manifest  by  the  pro- 
tt'ctiou  afforded  to  these  prints. 

As  the  creneral  conclusion,  from  observations  made  U])on  the  photo- 
Srapha  n<»\v  on  view  at  the  International  Exhibition,  it  must  be  admitted, 
that  tho  security  of  a  photographic  record  depends,  not  merely  iip^)n  the 
amount  of  care  bestowed  originally  upon  its  ])rrparation,  but  ([uite  as 
much  upon  its  being  preserved  in  such  a  manner  as  to  exclude,  as  fur  as 
possible,  the  adverse  influences  of  damp,  or  actual  <*ontact  with  moisture, 
produced  by  condensation  on  the  front  glass :  conditions  to  be  fulfilled 
whicli,  as  yet,  do  not  appear  to  have  received  their  merited  share  of 
attention. 
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The  qiiAntitative  qaestion,  in  reference  to  the  amounts  of  silver  and 
gold  necessarily  expended  in  the  operation  of  photographic  printing,  has 
received  some  further  elucidation,  by  experiments  lately  made  in  this 
direction  by  Mr.  John  Spiller,  assistant  chemist  to  the  War  Department,  at 
Greenwich.  The  practical  conclusions  established  by  this  gentleman's 
analytical  results  are  to  the  effect,  tliat  upwards  of  eighty  per  cent,  of  the 
silver  originally  employed  in  the  process  of  sensitizing  the  paper  may  be 
recovered  in  the  state  of  precipitated  chloride  and  sulphide,  by  judiciously 
collecting  the  various  washings  and  waste  solutions,  and  treating  them 
with  common  salt ;  or,  in  tlie  case  of  the  fixing  baths,  and  other  solutions 
containing  hyposulphides,  with  crude  sulphide  of  potassium.  These  pro- 
ducts being  separately  reduced  to  metal,  are  stated  to  yield  in  tlie  aggre- 
gate the  large  amount  of  silver  indicated,  from  which  the  pure  nitrate 
may  be  again  prepared,  and,  at  the  same  time,  a  certain  proportion  of 
gold  rescued  for  further  employment  in  the  toning  process.  By  adopting 
the  suggestions  of  the  author,  it  appears  that  of  the  fifty  grains  of  nitrate 
of  silver  ordinarily  taken  up  by  tlie  full-sized  sheet  of  albumenized  paper, 
at  least  forty  grains  are  recoveitiblc,  and  that,  at  the  rate  of  four  shillings 
per  ounce  troy,  one  pennyworth  of  silver  need  only  be  actually  expended 
in  the  production  of  a  single  proof  of  the  largest  possible  size  (seventeen 
by  twenty-two  inches). 

The  most  striking  improvement  in  construction  which  we  feel  called 
upon  to  notice  is  one  referring  to  the  camci'a.  In  the  ordinary  form  of 
the  double-bodied  instrument,  it  has  hitherto  been  customary  to  make  the 
hinder  portion  slide  within  the  front  case,  to  meet  the  adjustment  for 
focns ;  but,  by  reversing  this  arrangement  (which  is  now  becoming  a 
general  practice),  the  lens  and  smaller  front  part  of  tlie  camera  are  made 
to  travel  forwards  by  the  action  of  an  endless  screw  in  the  base  board, 
the  ground  glass  remaining  stationary,  by  which  means  the  operation  of 
focusing  is  more  readily  accomplished  than  when,  on  the  old  plan,  the 
image  is  constantly  a])proaching  or  receding  from  the  eyo.  Another 
advantage  gained  by  this  arrangement  is,  the  increased  accommodation 
provided  for  the  reception  of  the  plate-holder  at  tlie  back  of  the  camera, 
and  the  possibility  of  taking  therein  pictures  of  somewhat  larger  dimen- 
sions, on  account  of  the  interior  form  of  the  instrument  humouring,  instead 
of  being  opposed  to,  the  direction  taken  by  the  rays  of  liglit  diverging 
from  tlie  lens.  The  large  camera,  made  on  this  principle  by  Mr.  Dall- 
meyer,  and  shown  in  the  nave  of  the  International  Exhibition,  is  one 
among  many  illustrations  of  tliis  novelty  in  construction. 


PHYSICS :  LIGHT,  HEAT,  AND  ELECTRICITY. 

A  PAPER,  by  A.  J.  Angstr&m,  lias  been  communicated  to  the  Editor 
of  the  Philosophical  idagazine^  **  On  the  Fraunhofer's-lines  visible 
in  the  Solar  Spectrum."  He  repeats  the  statement,  '^  that  a  body  in  a 
state  of  glowing  heat  emits  just  the  same  kinds  of  light  and  heat  which 
it  absorbs  under  the  same  circwmsUncea ;  **  and  considers  that  ^'the 
electric  spectram  mail  be  sieved  as  tlw  lupeiposition  of  two  spectra— 
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the  one  belonging  to  the  metal  or  conductor  of  which  the  electrodes  are 
made ;  and  the  other,  to  the  gas  through  which  the  spark  passes.*'  The 
object  of  his  present  investigation  was  to  make  a  new  examination  and 
accurate  drawings  of  the  solar  spectrum  ;  to  determine  tlie  wave-lengths 
of  many  of  its  lines,  and  also  of  the  lines  in  the  spectra  of  different 
inetals.  lie  has  confirmed  the  statement  of  Kirchoft^ — that  the  atmo- 
8i)here  of  the  sun  contains  iron,  magnesium,  nickel,  and  chromium  ;  the 
lines  due  to  iron  "  are  the  most  characteristic  in  the  wliolc  spectrum." 
Ue  adds,  as  a  result  of  this  last  research,  that  calcium,  aluminium,  and 
manganese  exist  in  the  sun  ;  and  also,  in  all  ))r(>bal)ility,  strontium  and 
barium  ;  and  concludes  by  sonie  remarks  on  *'  Fluorescence." 

Mr.  J.  Attficld  has  examined,  by  the  aid  of  prismatic  analysis,  various 
flames  containing  carbon,  and  has  fuund  that  ignited  oxy-carbons,  hydro- 
carbons, sulx)ho-carbuus,  and  nitro-carbuns  emit  certain  rays  of  light  in 
common ;  and  concludes  that  these  rays  emanate  from  ignited  carbon 
vapour.  When  observed  by  the  unassisted  eye,  the  prevailing  colour  of 
ignited  carbon  is  light  blue.  By  si>ecial  manipulation,  he  has  obtained 
the  carbon  spectrum  with  carbonic  oxide,  oleiiant  gas,  bi-sulphide  of 
car1)on,  and  cyanogen. 

M.  Jaunsen,  in  a  note  communicated  to  the  French  Academy  of  Sciences, 
affirms  that  he  lias  recently  been  able  to  di'teimine  the  ^^esonce  in  the 
solar  sjicctruni  of  ])ormauont  rays  which  ought  undoubtedly  to  be  attributed 
to  the  action  of  the  terrestrial  atmu^tphere,  and  has  constructed  a  spectro- 
scope by  which  he  has  been  enabled  to  examine  these  rays  or  bands, 
moment  by  moment,  from  sunrise  to  sunset,  aild  has  fuund  them  to  vary 
in  intensity  with  the  height  ur  thickness  of  the  atmosphere  through  which 
the  sun*s  light  has  to  ))ass. 

Some  time  ago,  (jladstoue  examined  the  nature  of  light  which  had 
X)asscd  through  dilute  sulutions  of  nitrate  of  didymium,  and  discovered 
two  dark  lines  in  it  by  spectrum  analysis  ;  and  Professor  Kood,  of  America, 
has  lately  rej)cated  the  experiments  with  a  strong  solution  of  considerable 
thickness  of  the  same  substance.  He  has  found  that  when  sunlight  or 
lamplight  is  transnutted  through  a  thickness  of  twelve  inches  of  this 
strong  solution,  and  analyzed  by  Kirchoff's  spectroscope,  the  spectrum  is 
seen  crossed  by  twelve  distinct  Hues,  some  of  which  are  very  broad  and 
othere  very  fine.  D,  or  the  sodium  line,  is  just  cut  off  by  one  of  these, 
and  from  this  results  the  singular  phenomenon  that  a  sodium  flame  is 
invisible  through  a  foot  thickness  of  this  lif[uid,  although  the  liiiuid  is 
nearly  colourless  and  scarcely  at  all  alters  the  tint  of  ordinary  white 
objects  viewed  through  it. 

In  our  last  number,  we  stated  that  a  French  commission  had  examined 
and  commended  M.  Serrin's  newly-invented  regulator  for  electric  lights ; 
since  then,  M.  Serrin  has  exhibited  hid  electric  lamp  at  the  Polytechnic 
Institution,  London,  and  all  agree  in  stating  that  the  light  emitted  was 
perfectly  steady  and  uniform  in  intensity — a  result  which  has  never 
heretofore  been  perfectly  obtained  with  an  electric  lamp,  and  which  was 
in  the  highest  degree  desirable.  The  following  are  some  pui-ticulars  of  the 
structure  and  action  of  the  lamp  from  a  published  description  of  it  by 
M.  Serrin  ;  and  those  who  are  actiuainted  with  the  mechanism  of  such 
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lamps  will  at  once  perceive  that  it  does  not  differ  from  tliem  in  many 
respects.  The  two  carbon  electrodes  are  vertical,  the  upper  or  positive  one 
bein;?  fixed  ;  the  lower  one  is  attached  to  the  armature  of  an  clcctro-mag^nety 
and  is  capable  of  moving  up  and  down  vertically  within  a  space  of  about 
one-tenth  or  one-eighth  of  an  inch  ;  it  is  supported  at  the  recpired  height 
by  two  springs,  which  are  capable  of  adjustment  ])y  means  of  a  screw, 
and  is  drawn  downwards  by  the  attractive  force  of  the  magnet  upon  the 
armature  when  it  approaches  too  near  the  u}iper  electrode  ;  it  requires  a 
weight  varying  from  150  to  400  grains  to  depress  the  armature,  according 
to  the  degree  of  tension  imparted  by  the  screw  to  the  second  spring.  The 
apparatus  is  very  solid  and  durable. 

The  development  of  the  marvellous  power  of  the  electric  induction  coil 
is  still  progressing,  and  it  is  impossible  at  present  to  say  how  much  further 
it  will  i»rocecd.  It  b.'gan  but  a  few  years  ago  to  excite  attention,  when 
sparks  half  an  inch  in  length  were  obtained  by  Rhumkorff,  in  his  aduiir- 
a))le  apparatus,  by  means  of  superior  insulation  and  greater  length  of 
wire  ;  from  that  time  many  investigators  have  been  engaged  in  extending 
its  power  :  Mr.  Hearder,  of  Plymoutli  ;  Dr.  Callan,  of  Maynooth  ;  Messrs. 
iientley  and  Ladd,  of  London,  and  others,  gradually  increased  its  power 
of  giving  sparks  tf)  a  distance  of  about  five  or  six  inches;  and  Mr.  Ritchie, 
of  Boston,  United  States,  in  a  large  coil  which  he  made  for  Mr.  Gassiott, 
of  London,  by  win<ling  the  enormous  quantity  of  fifty  miles  of  fine  wire 
on  his  coil  in  a  peculiar  manner,  ol)tained  sparks  about  twelve  or  fourteen 
inches  long ;  and  even  this  length  of  spark  has  been  considerably  exceeded 
by  Rhumkorff,  who  has  obtained  sparks  nineteen  inches  long.  Recently, 
however,  at  the  last  cMivtrsa^Aonc  of  the  Royal  Society  of  London,  a  very 
remarkable  coil  was  exhibited  by  Mr.  Siemens,  and  excited  great  admira- 
tion, which  has  altogether  sur])assed  previous  attainments  in  this  direction. 
First,  we  will  take  the  effects  said  to  have  been  ol)tained  by  it,  and  then 
briefly  describe  its  construction  and  peculiarities.  On  the  evening  in 
question,  with  two  elements  or  cells  of  Bunsen's  battery  connected  with 
the  primary  coil,  the  two  wires  of  the  primaiy  coil  being  connected 
parallel,  sparks  were  obtained  twelve  inches  in  length,  and,  with  six 
elements,  they  were  thirteen  inches  and  a  half  long ;  but,  by  connecting 
the  two  primary  wires  as  one  continuous  wire,  the  sj)arks  were  increased 
in  length  to  nineteen  inches ;  the  electricity  then  escaped  in  brilliant 
flashes  of  light  through  the  air  from  many  parts  of  the  coil.  On  the  above 
occasion,  the  coil  was  not  worked  to  its  full  power,  in  consequence  of  the 
batteries  being  hurriedly  prepared,  and  therefore  did  not  give  the  maxi- 
mum length  of  sparks.  On  a  previous  occasion,  the  following  effects  were 
stated  to  have  been  obtained  : — A  single  Bunsen's  element  gave  sparks  8*4 
inches  long  ;  two  elements,  15'6  inches;  three  ditto,  19  inches;  four  ditto, 
20*4  inches  ;  five  ditto,  22  inches  ;  and  six  ditto,  23*2  inches. 

In  all  cases  with  this  coil,  the  mechanism  for  making  and  breaking  con- 
tact is  worked  by  a  separate  battery  consisting  of  Daniell's  elements,  and 
the  contact  at  the  break  is  made  by  a  platinum  point,  dipping  into  a  vessel 
containing  mercury  amalgam  covered  with  spirits  of  wine.  The  plates  of 
the  Bunsen*s  battery  for  exciting  the  coil  were  about  ten  inches  wide.  The 
iron  core  of  the  coil  is  37*4  inches  long,  and  2'dG  inches  diameter,  and 
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consists  of  Tarnished  straight  iron  wires  0*05  inch  diameter.  The  outer 
diameter  of  the  coil  is  about  8  inches.  The  primary  coil  consists  of  two 
parallel  insulated  copper  wires  0*1  inch  thick,  and  may  be  connected 
either  as  one  wire  of  the  total  length,  or  as  a  double  wire  of  lialf  the 
length.  The  primary  coil  is  surrounded  by  a  cylinder  of  ebonite,  which 
is  thicker  at  its  ends  than  at  its  middle,  to  resist  the  greater  tension  of  the 
electricity  at  those  parts.  The  secondary  coil  consists  of  11,762  yards,  or 
6'88  statute  miles,  of  insulated  copper  wire,  of  0*006  inch  diameter,  and  is 
wound  u{>on  the  ebonite  cylinder  in  200,198  turns ;  its  total  weight  is  64 
pounds.  The  great  power  of  the  coil  depends  largely  upon  the  arrange- 
ment of  the  secondary  wire,  which  is  as  follows : — The  space  outside  the 
ebonite  cylinder  is  divided  into  150  narrow  and  deep  grooves,  by  means  of 
thin,  flat,  annular  discs  of  ebonite,  which  lit  closely  upon  the  cylinder ; 
the  fine  wire  was  wound  into  each  of  these  adjacent  spaces  alternately  in 
opposite  directions,  until  they  were  all  iilled,  coimecting  each  section  of 
wire  at  the  bottom  of  the  griK)ve  with  its  neighbouring  section  on  one  side, 
and  at  the  top  of  the  groove  with  its  other  neighbouring  section  on  the  other 
side,  and  so  on  throughout  the  entire  series,  so  as  to  form  one  continuous 
wire.  This  separation  of  the  secondary  coil  into  numerous  sections  by  a 
powerfully  insulating  material  greatly  increases  the  resisting  power  of  the 
insulation ;  the  plan  also  of  winding  each  alternate  section  in  opposite 
directions  is  also  of  great  value  in  a  similar  aspect.  The  condenser  con- 
sists of  several  discs  of  paper  glued  togetlier,  and  covered  with  tin-foil,  the 
surface  of  the  two  tin-foil  coatings  being  equal  to  sixteen  square  feet  each  ; 
the  condenser  of  this  apparatus  does  not  much  affect  the  length  of  the  spark, 
but  is  impoiiant  to  ])revcnt  tlie  mercury  of  the  break  contact  from  being 
violently  thrown  about.  Owing  to  the  peculiar  construction  of  this  coil, 
greater  el^'ects  are  obtained  with  seven  miles  of  secondary  wire  than  had 
been  previously  obtained,  in  some  other  coils,  with  fifty  miles;  the  leading 
principle  of  its  construction  appears  to  luive  been,  to  proportion  the 
amount  of  resistance  to  the  amount  of  tension  in  all  its  paKs. 

Mr.  Siemens  also  exhibited  a  new  telegraphic  instrument  remarkable 
for  rapid  transmission  of  messages  through  long  circuits  :  it  is  worked  by 
means  of  magneto-electric  currents,  and  eacli  signal  requires  two  currenta, 
one  positive  and  one  negative,  to  produce  it ;  the  code  of  signals  is  that 
known  as  "  Morse's  alphabet."  Eighty  words  per  minute  were  transmitted 
through  a  resistance  equal  to  3,000  statute  miles  of  underground  wire.  It 
13  said  that  a  speed  of  400  letters  per  minute  may  be  accomplished,  day 
and  night  continuously,  by  means  of  this  instrument. 

^1.  Becquerell  has  exhibited  to  the  French  Academy  of  Sciences 
specimens  of  metals  obtained  by  electrolysis,  accompanied  by  a  memoir 
describing  the  methods  he  adopted  to  obtain  fine  specimens  of  cobalt, 
nickel,  silver,  gold,  and  platinum.  The  plan  he  adopts  is  to  decompose 
concentrate<l  solutions  of  the  respective  metals  by  currents  of  very  feeble 
intensity,  thus  avoiding  tumultuous  deposits,  and  enabling  the  molecules 
to  group  themselves  regularly  and  firmly  ;  the  intensity  of  the  currents 
he  employs  varies  with  the  density  of  the  respective  solutions. 

Mr.  Gore  has  described,  in  the  Proceedings  of  the  Royal  Society,  **  two 
additional  kinds  of  electro-deposited  antimony  possessing  the  property  of 
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evolving  heat :  one  of  them  is  obtained  from  a  solution  of  bromide,  and 
the  other  from  a  solution  of  iodide  of  antimony,*'  and  has  given  "additional 
information  respecting  the  peculiar  heating-antimony  obtained  from  the 
aqueous  terchloride."  The  manifestation  of  heat  is  greatest  with  the  one 
from  the  chloride  solution,  and  least  with  that  from  the  iodide.  An  ex- 
planation is  also  suggested  of  the  mode  of  formation  and  action  of  these 
singular  heat-giving  substances. 

Dr.  Frankland  has  made  various  experiments  on  the  '^  Igniting  Point  of 
Coal-gas,'*  and  has  found  that  coal-gas  cannot,  even  under  the  most 
favourable  circumstances,  be  inflamed  at  a  temperature  below  that  neces- 
sary to  render  iron  very  perceptibly  red-hot  by  daylight  in  a  well-lighted 
room,  but  this  is  considerably  below  a  red-heat  visible  in  the  open  air  on  a 
dull  day ;  and  this  high  temperature  necessary  is  chiefly  due  to  the 
presence  of  olefiant  gas  and  other  hydro-carbons  in  the  coal-gas.  Ex- 
plosive mixtures  of  coal-gas  and  air  may  be  inflamed  by  sparks  from 
metal  and  stone,  as  from  the  tools  of  a  workman  excavating  the  ground, 
&c.  Explosive  mixtures  of  the  gas  of  coal-mines  and  air  require  a  far 
higher  temperature  for  ignition  than  similar  mixtures  of  coal-gas  and  air  ; 
and,  therefore,  the  use  of  the  »ifety-Iamp  is  far  more  efl^ectual  in  the 
former  case  than  it  would  be  in  the  latter. 

The  last  ascent  of  Mr.  Glaisher  in  a  balloon,  at  Wolverhampton,  is  full  of 
interest :  he  ascended  to  the  unjirecedented  height  of  upwards  of  six  miles, 
the  reading  of  the  barometer  being  at  that  height  about  eight  inches  ;  the 
temperature  of  the  air  was  exceedingly  low,  at  least  thirty-seven  degrees 
below  the  freezing-point  of  water  ;  the  readings  of  the  instruments  at  the 
very  highest  point  were  rendered  impossible  >)y  Mr.  Glaisher  having 
become  quite  unconscious,  and  Mr.  Coxwell,  the  aeronaut,  nearly  so,  indi- 
cating that  an  ahitude  of  between  five  and  six  miles  is  nearly  the  limit  of 
human  existence. 

Professor  Chadboumc,  of  America,  has  shown  that,  if  a  spoonful  of 
dry  powdered  ice  or  granular  snow  be  thrown  into  a  smooth  glass  vessel 
nearly  filled  with  water  slowly  boiling,  strong  ebullition  is  produced,  the 
particles  of  ice  or  snow  acting  like  particles  of  iron  or  sand  would  under 
similar  circumstances. 

A  discourse  was  recently  delivered,  at  the  Royal  Institution,  by  Mr. 
Faraday,  "  On  Gas  rurnaces,"  and  was  chiefly  devoted  to  an  explanation 
of  the  construction  and  action  of  the  "  Regenerative  Gas  Furnace  "  of 
Mr.  VV.  C.  Siemens,  of  London.  This  arrangement  of  heat-generator  is 
rapidly  becoming  employed  for  all  great  furnaces  where  a  very  high 
degree  of  heat  is  required,  such  as  in  iron  puddling,  iron-tube  welding, 
glass-making,  &c.,  chiefly  in  consequence  of  its  economy  in  enabling  the 
very  commonest  kind  of  coal  (called  "slack  ")  to  be  employed  instead  of 
a  better  quality,  and  with  the  production  of  a  very  much  greater  degree 
of  heat, — so  great,  indeed,  that  on  several  occasions,  when  its  manage- 
ment has  been  neglected,  the  most  refractory  clay-vessels  have  been 
softened  and  destroyed. 
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ZOOLOGY. 

The  PogUriar  L<3he8  of  the  Brain  in  the  Lower  Animals, — ^The  controveny 
raised  by  the  statement  of  Professor  Owen,  that  the  posterior,  or  third,  lobe 
of  the  cerebrum  (brain  proper),  is  peculiar  and  common  to  the  genus  homo^ 
and  that  certain  parts  found  in  the  hind  lobe  are  equally  restricted  to  man, 
still  attracts  the  attention  of  physiologists  and  comparative  anatomists. 
Dr.  Turner,  Demonstrator  of  Anatomy  at  Edinburgh,  agrees  with  the  oppo 
Dents  of  Professor  Owen,  that  it  is  now  fully  proven  tliat  the  Quadrumana 
(monkeys)  possess  a  posterior  lobe,  with  its  characteristic  parts.  He  has  also 
found  very  decided  posterior  lobes  in  the  cerebnim  of  certain  Cetacea 
(whales),  as  well  as  a  high  degree  of  complexity  in  the  convolutions  of  the 
brain. 

In-and'in  Breeding  of  Domestic  Anvnuds. — It  is  a  generally  received  opinion 
that  in-and-in  breeding,  while  it  is  extremely  injurious  in  the  case  of  the 
genus  homo,  is  not  accompanied  by  similar  evils  among  domestic  animals. 
A  contributor  to  the  Comptes  remlus  speaks  thus  forcibly  upon  this  sub- 
ject : — "  Breeding  in-and-in  is,  under  no  circumstances  (as  has  been 
advanced  by  a  forced  interpretation  of  what  passes  in  domestic  animals),  a 
practice  favourable  in  itself,  and  altogether  without  danger.  Far  from  it,  it 
is  for  all  species  a  cause  of  degeneration  and  decay.  It  is  useful  sometimes 
to  have  recourse  to  it  as  a  necessary  evil,  to  which  one  must  submit  in  order 
to  reap  a  counterbalancing  advantage ;  but  the  practice  should  be  dis- 
continued .'IS  soon  as  there  is  no  longer  an  absolute  necessity  for  it.** 

The  Unicorn. — Dr.  Baikie,  the  African  traveller,  announces  that  he  is  upon 
the  tniok  of  this,  as  hitherto  supposed,  fabulous  animal.  Writing  from 
Centnil  Africa,  he  says  that  several  years  ago  he  heard  allusions  to  such  an 
animal,  as  he  ascended  the  Niger,  which  were  so  circumstantial  that  his 
scepticism  was  shaken,  and,  at  all  events,  he  is  dispose<l  to  hold  that  its  non- 
existence is  not  proven.  Two  informants  told  him  they  had  seen  the  bones  of 
such  an  animal,  luirticularly  describing  the  long  straight  (or  nearly  straight) 
black  hriru.  He  states  that  the  hunters  are  well  acquainted  ^ith  the  one- 
homed  rhinoceros,  and  carefully  distinguish  between  it  and  the  presumed 
unicorn.  No  doubt  the  vast  forests  and  unexplored  wastes  of  Central  Africa 
contain  many  unknown  animals,  and  Dr.  Biiikie  gives  a  ILst  of  native  names 
bv  which  tills  str.inj'e  creature  is  called  in  various  African  dialects. 

The  A  yiHiye. — The  most  remarkable  aildition  made  of  late  to  the  stock  of 
living  animals  at  the  Zoological  Society's  gardens  is  an  Aye-aye  [Cheiro^nys 
Madagascar U'n»h).  Tliis  extremely  nire  and  curious  nocturnal  animal  has  only 
comparatively  recently  been  known  even  to  the  natives  of  the  islands  which  it 
inhabits.  Mr.  Edward  Mellish,  of  the  Maiuitius,  going  on  a  mission  of  con- 
gratulation to  King  Kadama  II.,  on  his  ascent  of  the  throne  of  Madagascar, 
took  such  effectual  steps,  that,  although  he  could  not  at  that  time  procure 
a  six^eimen,  one  shortly  afterw'ards  was  forwartied  to  him,  which  has  reached 
London  alive  and  in  good  health. 

Sounds  prodnccd  b\j  Mollusca. — The  lakes  of  Ceylon  contain  shell-fish  which. 
Sir  K  Tennent  informs  us,  produce  remarkable  sounds,  referred  by  the  Cin- 
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ghalese  to  species  of  the  genera  Littorina  and  Cerithium.  Similar  sounds  have 
been  observed  in  South  America  ;  and  a  recent  observer  in  the  North,  about 
Vancouver's  Island,  has  discovered  the  existence  of  a  similar  musical  moUask 
in  an  arm  of  the  sea  nmuing  out  of  Victoria  harbour.  The  sound  was  com- 
pared to  that  of  a  Chinese  kite  when  flying,  and  which  is  produced  by  fixing 
pieces  of  metal  to  the  kite's  tail.  The  Imlians  were  well  accjuainted  with  the 
Bound,  and  referred  it,  like  the  Cinghalese,  to  a  shcU-iish,  but  the  observer  had 
not  hitherto  been  able  to  obtain  specimens. 

The  Young  Fry  of  Anodonta  C^gnea, — A  remarkable  fact  in  the  history 
of  this  fresh-water  mussel  has  been  brought  to  light,  viz.,  that  the  young 
fry  are  parasitic  upon  iishes.  At  the  time  of  the  exclusion  from  the  oviim^ 
says  the  Rev.  W.  Houghton,  they  keep  constantly  snapping  together  their 
Talves,  reminding  one  of  the  somewhat  similar  action  of  the  Urdi  h^ads 
upon  some  of  the  marine  polyzoa.  After  it  has  once  snapped  upon  the  fin 
of  an  unfortunate  fish  it  appears  to  be  quite  stationary.  In  this  condition 
they  appear  to  be  identical  with  long-known  little  creatures  called  Olo- 
chidia,  from  the  two  hooks  which  they  possess,  and  deemed  truly  parasites. 
These  hooks  being  barbed,  it  appears  that  the  little  mussel,  having  once 
fixed  upon  a  fish,  is  unable  to  re-open  its  valves.  It  is  not  known  how 
long  they  remain  in  this  parasitic  condition,  nor  what  changes  they 
undergo  before  becoming  adult  anodontee. 

Ac4^Hm<UizatioH  of  the  SiUcrivoniu — M.  Blani,  of  the  department  of  Mame  ot 
Loire,  describes  in  the  Reimc  d  Ma-gasin  ik  Zoologie,  the  success  with  which 
a  species  of  silk-worm  {Bonthy^jc  Cynthia)  has  been  roared  at  Anjou.  He  de- 
scribes the  aj)pearance  presente<i  by  the  wonns  coverintj  the  branches  of 
trees  larjjjely  cultivated  for  that  purpose.  As  many  as  5(M),0(H)  worms  were 
placeil  uiwn  the  trees,  and  were  doing  well ;  most  of  them  had  chan»;ed  their 
skin  three  or  four  times,  and  some  were  already  spinning;  their  coccoons 
among  the  leaves.  The  tree  on  which  tln?»e  insects  feed  is  the  Ailnnthus, 
(natiu^l  order  XarUJioryl<iCi:4r),  a  native  of  China,  but  very  birdy  and  easily 
acclimatized. 

The  A^icultural  Society  of  Indre  ct  Loire  has  voted  a  sum  of  money  for 
the  cultivation  of  the  mulberry,  in  order  to  increase  the  food  of  the  true  silk- 
worm {BomJyyx  mori). 

Diseases  of  the  Silhcorm, — These  occupy  to  a  considerable  extent  the  atten- 
tion of  the  silk  cultivator.  It  lias  recently  bex?n  discovered  that  uric  and 
hippuric  acid  in  the  blood  of  the  moth  is  a  fre<iuent  cause  of  sickliness.  Tlie 
morbid  product  ceases  to  show  itself  when  the  insects  are  8ui)plied  with  good 
food  in  the  open  air. 

NcwMygale, — A  new  British  species  of  this  jjenus  of  spider  hjis  been 
found  at  Brighton — Dysdera  erythrina.  Previously  only  one  was  known  in 
England.  These  insects  are  remarkable  for  the  caves  some  of  them  con- 
struct of  earth,  having  a  distinct  door  or  lid  ;  and  for  the  probably  fabulous 
tales  of  some  of  the  larger  species'  propensity  for  catching  birds. 

Borings  of  Limnoria  terebrans, — This  minute  crustacean,  which,  though 
only  two  lines  in  length,  exists  in  such  numbers,  and  is  so  destructive  in  its 
boring  propensities,  as  to  cause  great  havoc  to  ships  and  submarine  wooden 
structures,  has  hitherto  been  supposed  to  have  received  a  check  from  Bethell's 
patent  creosote  process.    Mr.  I).  Stevenson  has,  however,  stated,  as  the 
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result  of  his  experiments,  that  he  has  now  ascertained  beyond  all  doubt  that 
creosote  \r  not  a  universal  or  permanent  pretiervatiye  of  timber  used  in 
marine  works. 

Anatomy  of  Sponges. — ^Dr.  Dowerbank,  who  is  well  known  to  have  long 
paid  much  attention  to  tliis  lowly  order  of  organisms,  rejects  the  term 
Amorphozoa,  or  shapeless  animals,  proposed  by  De  Blainville,  adopting 
instead  that  of  Dr.  Grant,  viz.,  Porifera,  as  the  porous  mode  of  imbibition 
of  nutriment  is  universal  in  the  class.  He  divides  sponges  into  three 
classes,  according  to  the  nature  of  the  skeleton,  placing  those  first  which 
contain  calcareous  spicula,  the  siliceous  sponges  second,  and  those 
with  a  horny  structure,  formerly  placed  first,  are  degraded  to  the  lowest 
rank. 

PhyswIotjiralTeachiiujin  the  HvjhfT SchooU, — Dr.Acland,  Rc<rius  Professor 
of  Medicine  tat  Oxford,  has  ad(lre^sed  a  letter  to  the  teacher  of  phjTiiology  in  the 
graniniar  school  of  Mii<jdalen  College,  in  wliich  he  strtmj^ly  advocates  physio- 
logical study  ;  and,  jus  the  best  mothixl,  he  reconunends  the  collection  of  the 
Fauna  and  Flora  of  the  neighbourhood,  dissections  of  common  animals,  and 
micrc)8coj)ic  research.  He  proposes  to  have  precise  osteological  monographs 
of  conmion  typical  animals,  wiittcn  by  experienced  physiologists,  and  illus- 
trated with  ofjjects,  instead  of  plates,  which,  though  they  would  be  more 
costly,  would  at  the  same  time  be  more  durable.  In  connection  with  this 
subject,  we  may  call  attention  to  the  useful  and  interesting  series  of  illus- 
tnitive  dissections,  by  Mr.  Charles  Robertson,  of  the  Oxford  University 
Museum,  which  may  be  seen  in  the  Educiitional  Department  of  the  Great 
Exhibition.  Tlic.se  are  precisely  the  kind  of  illu-strations  required,  and  might 
be  preiKired  in  any  number  by  Mr.  Robertson,  or  by  Mr.  Flower,  of  the 
Royal  College  of  Surgeons. 


POSTSCRIPT. 


Since  our  Astronomical  Summary  went  to  press,  tlie  following  ad- 
ditional intelligence  has  been  forwarded  to  us  : — 

A  new  planet  has  been  discovered  by  M.  Luther,  but,  being  near  the 
position  of  the  lost  **  Daphne,"  it  has  not  yet  been  decided  whether  it  is  the 
latter  or  a  hitherto  unknown  object. 

The  transits  of  Titan's  shadow  have  become  a  matter  of  some  curiosity 
during  the  disappearance  of  Saturn's  ring.  It  has  been  placed  beyond  doubt 
that  they  are  well  seen  even  in  common  telescopes.  On  April  15,  Mr. 
Gorton  observed  this  phenomenon  with  a  telescope  of  3^  inch  aperture, 
and  a  ])0wcr  of  170  and  afterwards  of  100,  and  says  that  the  shadow  of 
this  satellite  was  almost  as  easily  seen  as  a  similar  appearance  on  Jupiter. 
Mr.  Dawes  computes  the  synodic  period  of  this  satellite  at  16°,967.  The 
latter  observer  considers,  from  recent  observations  on  the  ring  of  Saturn^ 
that  this  ])ortion  is  of  almost  inconceivable  thinness,  and  much  less  than 
the  forty  miles  ascribed  to  it  by  Professor  Bond.  Mr.  Dawes  imagines,  also. 
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^m  tlie  appearances  observed  by  him,  <'  the  existence  of  a  pretty  damp 
atmosphere  on  the  rings,"  which,  by  the  refraction  of  the  light  of  the  sun, 
would  account  for  the  visibility  of  the  ring  even  when  the  illuminated 
surface  is  turned  towards  the  euth. 

Mr.  Huggins  draws  attention  to  the  tnocttM  state  of  the  clouds  and  belts 
of  Jupiter  in  1858  and  1859  as  compared  to  the  changes  which  were 
constantly  going  on  during  its  last  appearance.  As  both  Jupiter  and 
Saturn  will  be  visible  during  the  coming  winter  mouths,  the  before- 
mentioned  phenomenon  will  doubtlesseugage  the  attention  of  many  of  our 
readers. 
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No.  V. 
THE     MACHINERY     DEPARTMENT. 

BY  WILLIAM    PAIRBAIRN,   LL.D,,  F.R.S. 


NO  section  of  the  Great  Exhibition  afforded   so  deep  an 
interest  to   all   classes   of   the   British  public  as    the 
Machinery  Depai-tment. 

Whilst  in  other  divisions  it  was  the  object  of  our  neiglt- 
bours  to  excel  us,  all  they  could  hope  to  do  in  the  province  of 
mechanical  engineering  was  to  stand  on  the  same  level,  and 
compete  with  us  in  a  friendly  rivalry  of  skill  in  constructive 
art.  In  many  instances  they  succeeded ;  but  we  believe  that 
every  connoisseur  of  the  subject  who  visited  the  Exhibition, 
and  every  reader  of  the  following  remarks,  will  agree  with  us  in 
thinking  that,  notwithstanding  the  rapid  and  creditable  progress 
made  elsewhere,  Great  13ritain  still  holds  the  proud  position  of 
being  at  the  head  of  nations  in  mechanical  appliances  and 
engineering  proficiency. 

A  word  of  apology  before  we  commence  our  task.  Amongst 
the  numerous  readers  of  this  Journal,  many  are  well  acquainted 
with  the  technicalities  of  natural  science, — ^less,  probably,  with 
those  of  the  engineering  arts ;  and  if  here  and  there  we  have 
been  led  to  employ  terms  of  a  technical  character,  it  must  be 
remembered  that  we  are  dealing  with  embodiments  of  the  con- 
ceptions of  the  most  advanced  minds  of  the  day,  and  we  are 
compelled  to  refer  to  the  appUcation  of  principles  which  few 
can  fully  understand. 

As  far  as  possible,  however,  we  have  endeavoured  to  steer 
clear  of  abstruse  subjects ;  and  if  we  should  occasionally  touch 
upon  principles,  or  their  applications,  which  some  of  our  readers 
do  not  fully  comprehend,  we  hope  that  they  will  be  tempted  to 
inquire  further  and  make  themselves  masters  of  their  precise 
character. 

In  order  to  enable  our  readers  to  form  a  clear  conception  of 
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tliG  advanced  stage  to  wliicli  the  mechanical  operations  of  the 
engineer  have  attained,  it  will  bo  necessary  to  examine  — 

1st.  The  sources  from  which  we  obtain  the  elements  of 
motive  power,  comprising  the  steam-engine,  its 
varieties,  forms,  and  apphcation. 

2nd.  Water-power,  as  exhibited  in  water-wheels,  turbines, 
and  other  hydraulic  machines. 

3rd.  Grinding,  crushing,  and  cutting  machines. 

4th.  The  machinery  for  the  manufacture  of  textile  fabrics. 

5th.  Locomotive  machineiy  and  railway  plant. 

Lastly.  The  machinery  of  agriculture. 

In  following  these  divisions  of  our  subject,  we  have  for  the 
source  of  all  power  the  heat  of  the  sim,  which,  according  to  the 
last  new  theory  of  Professor  W.  Thomson  and  Mr.  Waterton, 
is  produced  and  maintained  by  a  constant  shower  of  meteoric 
matter  which  falls  into  that  luminary.  Assuming  this  to  be  true, 
a  continuous  supply  of  cosmical  heat  will  produce  any  descrip- 
tion of  motive  power,  which  we  convert  into  mechanical  force  by 
the  combustion  of  fuel,  and  by  this  and  other  contrivances  abate 
the  necessity  for  muscular  exertion  in  man  and  animals.  To 
the  same  source  may  bo  traced  the  vivifying  principle  of 
animal  and  vegetable  life;  and  the  deposits  of  past  ages, 
which  we  are  now  usinof  as  an  aofent  of  accumulated  force 
or  work  accomplished,  and  which  constitute,  in  almost  every 
case,  the  necessary  conditions  where  motive  power  is  required. 
To  the  labours  and  experiments  of  Black,  Camot,  Mayer, 
Regnanlt,  and  Joule  we  are  indebted  for  the  two  principal  laws 
of  tiicrmo-dynamics,  which  are,  according  to  the  construction  of 
Mr.  Mallet,  thus  stated,  namely  : — 

Tluit  lieat  and  luechanical  force  are  reciprocally  convertible,  and  heat  on 
Dein<(  evolved,  requires,  or  wlien  it  disappears,  returns  in  mechanical  force, 
an  equivalent  of  772  foot-pounds  for  each  Ent;lisli  tlieinial  unit,  viz.,  for  the 
heat  of  one  degree  of  Fahrenheit's  themionieter  in  one  pound  of  water. 

In  other  words,  an  increment  of  heat  that  will  raise  the  tem- 
perature of  one  pound  of  water  one  degree  is  equal  to  raising 
772  lb.  one  foot  in  height.  This  is  Joule^*^  equivalent,  and 
has  now  become  general  as  a  measure  of  work  done  in  foot- 
pounds.* 

Steam  and  steam-engines  are  the  most  important  agents 
now  in  use  as  a  motive  power  in  Great  Britain,  and  from  these 
alone  wo  receive  nearly  the  whole  of  the  force  that  is  at  present 

*  The  resistance  of  one  pound  cvorconic  through  a  distance  of  one  foot 
is  called  a  foot-pound. 
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in  operation  in  manufactures,  steam  navigation,  locomotion,  and 
mining.  The  extent  of  this  force,  in  this  country  alone,  has 
been  differently  estimated.     In  1859  it  was  nearly  as  follows: — 


steam- Engines  employed. 

Horses*  Power. 

Nominal. 

Indicated. 

In  Mininff  and  Metal  Manufactures 

450,000 
1,350,000 

850,000 
1,000,000 

1,350,0(X) 
4,05(),()00 
2,550,000 
3,000,000 

„  Manufactories 

,,  Steam  Naviimtion 

„  Locomotion 

Total 

3,650,000 

10,950,000 

Or  about  11,000,000  horses^  power,  raising  33,000  lb.  one  foot 
high  in  one  minute,  or  equivalent  to  the  enormous  force  of 
raising  162,053,575  tons  one  foot  high  in  one  minute,  or 
1,620,535  tons  to  the  height  of  100  feet  in  the  same  time. 
This  was  estimated  as  the  work  done  per  minute  three  years 
ago;  now  it  has  increased  to  upwards  of  12,000,000  horses — 
which  may  be  taken  as  the  motive  force  in  the  British  isles 
alone. 

It  would  be  interesting  to  know  the  quantity  of  coal  con- 
sumed for  the  purpose  of  generating  a  force  equivalent  to 
raising  the  above  enormous  load  of  9,723,214,500  tons  one  foot 
high  in  an  hour.  This,  as  already  stated,  would  require  the 
strength  of  11,000,000  horses  to  accomplish  in  one  hour,  and 
this  multiplied  by  five,  the  average  consumption  of  coal  per 
hour  per  horse-power,  gives  24,533  tons,  or  about  25,000  tons, 
as  the  rate  of  consumption  per  hour  for  the  steam-power  of 
Great  Britain  and  Ireland.* 

8 team-Engines  are  of  three  classes, — Stationary,  Marine,  and 
Locomotive;  and  these  are  again  subdivided  into  Condensing 
and  Non-condensing  Engines.  Nearly  all  at  the  present  time 
work  the  steam  expansively ;  that  is  to  say,  they  are  so  ar- 
ranged in  the  construction  of  the  valve  motions,  as  to  cut  off 
the  communication  with  the  boiler  at  one-third,  one-half,  or 
two-thirds  of  the  stroke,  as  the  case  may  be,  ia  regard  to 
pressure,  or  the  power  to  overcome  the  resistance  of  the  load. 
Some  engineers  go  so  far  as  to  cut  off  the  steam  at  one-sixth  and 
one-eighth,  and  expand  the  remaining  five-sixths  or  seven- 
eighths  of  the  stroke.f   The  expansive  system  is  now  thoroughly 

♦  Vide  "Useful  Information  for  Engineers,"  p.  206. 
t  The  distance  which  the  piston  travels  is  called  the  stroke,  and  is  twice 
the  radius  of  the  crank. 
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understood,  and  is  in  almost  every  case  resorted  to,  with  a 
great  saving  of  fuel.  Of  late  years  the  principle  of  expansive 
working  was  very  imperfectly  understood,  and  the  result  of  its 
introduction  was  an  immense  economy ;  for  more  than  double 
the  quantity  of  work  is  now  done  with  the  same  quantity  of 
fuel,  of  what  was  formerly  accomplished  on  the  old  non-expan- 
sive principle.  It  must,  however,  be  borne  in  mind,  that  this 
cannot  be  effected  without  an  increase  of  the  pressure  of  steam, 
and  hence  follows  the  necessity  of  having  the  boilers  of  in- 
creased strength  and  improved  construction.  The  neglect  of 
these  precautions  has  resulted  in  serious  and  fatal  accidents, 
attended  with  a  considerable  loss  of  life  and  property. 

Irrespective  of  increased  pressiu'C,  and  working  the  steam 
expansively,  the  speed  of  the  engine  has  been  increased  about 
one-third  since  the  days  of  Watt.  In  his  time  the  piston  of 
the  stationary  engine  travelled  at  the  rate  of  2  40  feet  per  minute; 
now  it  averages  from  300  to  320  feet,  and  this,  combined 
with  high-pressure  steam  worked  expansively,  increases  the 
power  of  the  engine,  in  some  cases,  upwards  of  twofold,  and,  as 
already  stated,  doubles  the  quantity  of  work  done  with  the 
same  quantity  of  fuel.  Thus  an  important  saving  is  effected 
to  this  and  every  other  country  where  steam  is  employed  as  an 
agent  of  power  and  motive  force. 

Having  ushered  in  our  observations  with  these  necessarily 
technical  remarks,  we  may  state  that  the  Exhibition  of  this 
year  does  not  present  any  new  nor  original  conception  in  the 
construction  of  stationary  engines,  with  the  exception  of  the 
non-condensing  engines,  which,  in  this  case,  have  their  cylinders 
horizontal  instead  of  vertical,  as  exhibited  in  the  old  construc- 
tion. There  are  some  advantages  in  this,  as  the  cylinders  of 
the  non-condensing  engines  are  comparatively  small,  and  are 
less  liable  to  wear  oval  than  would  be  the  case  in  the  large  con- 
densing engines.  These  engines  are,  however,  chiefly  used  as 
assistants  to  the  stationary  condensing  engine,  and  effect  a 
saving  by  the  steam  being  employed  twice  over,  for  it  first 
propels  the  piston  of  the  high-pressure  horizontal  engine,  after 
which  it  is  conveyed  to  the  cylinder  of  the  large  condensing 
engine,  where  it  finishes  the  work  at  a  considerably  reduced 
pressure. 

These  double  engines  are  mere  substitutes  for  the  com- 
pound engine  of  Woolf,*  with  this  disadvantage,  that  con- 
siderable loss  is  sustained  by  condensation  in  the  transfer 
from  one  engine  to  the  other;  and  taking  into  account 
the  back  pressure  and  other  causes,  this  combination  is  less 
effective  than  the  united  compound  enguie.     But  exclusive  of 

*  Woolf  is  the  iuventor  of  the  double-cylinder  engine. 


THE   EXHIBITION  OP   1862.  141 

these  drawbacks,  it  is  found  from  practice  that  tlie  non-con- 
densing engine  does  nearly  the  whole  of  the  work,  and  in 
many  instances  drags  forward  (if  we  may  use  the  expression) 
the  piston  of  the  old  condensing  engine  along  with  it.  The 
work  done  by  the  larger  engine  is,  therefore,  nil,  or  little  more 
than  what  is  gained  by  vacuum  and  condensation.  In  the 
Woolf  or  compound  principle,  this  is  not  the  case  to  the  same 
extent;  but  it  yet  remains  to  be  solved  what  benefit  there 
is  in  a  more  expensive  and  more  complicated  construction, 
when  the  same  advantages  can  be  obtained  by  the  single 
cylinder. 

That  is  the  question  for  solution,  and  to  which  the  advocates 
of  the  double  cyhnder  reply,  that  in  working  with  high-pressure 
steam,  the  force  applied  to  the  piston  of  the  first  cylinder  is 
diffused  over  a  much  smaller  area,  and  the  action  is  less  severe 
upon  the  working  parts  of  the  engine  than  if  forced,  with  the 
velocity  of  impact,  upon  the  surface  of  a  greatly  enlarged  piston, 
as  in  the  case  of  the  single-cylinder  condensing  engine.  This, 
to  a  certain  extent,  is  correct,  only  it  does  not  effect  the 
economy  but  simply  the  strength  of  the  working  parts  of  the 
engine.  Again,  it  is  stated  that  the  double -cylinder  engine 
produces  from  the  same  cause  a  more  uniform  motion  than  the 
single-cylinder  engine.  But  the  advocates  for  the  single-cylinder 
system  affirm  that  these  objects  are  all  attained,  first,  by 
cutting  off  the  steam  at  a  point  that  will  produce  the  same  rate 
of  expansion  as  in  the  compound  engine,  and  this,  although 
suddenly  effected,  is  fully  compensated  by  the  action  of  the 
fly-wheel,  at  the  greatly  increased  speed  of  the  engine. 

We  have  been  the  more  particular  in  this  description,  as  the 
([uestion  is  not  yet  settled  amongst  practical  men  which  of  the 
two  systems  is  the  best;  each  side  has  its  advocates,  with 
proofs  which  they  adduce  in  confirmation  of  their  respective 
theories.  Without  entering  fui-ther  injfco  this  question,  wo  may, 
however,  state  that  we  would  prefer  the  single-cylinder  engine, 
where  the  advantages  are  the  same  as  those  of  a  more  compli- 
cated form  ;  for  it  appears  to  us  that  no  benefit  is  gained  in  the 
shape  of  economy  by  the  double  or  the  compound  engine ;  on 
the  conti'ary,  we  are  inclined  to  believe  there  is  a  loss  in  the 
former,  owing  to  the  difficulty  of  working  them  together  as  one 
engine.  The  same  reasoning  will  apply  to  what  is  called  the 
M'Naught  principle,  which  consists  in  placing  a  high -pres- 
sure cylinder  at  half-stroke,  under  the  main  working  beam  of 
the  ordinary  condensing  engine,  and  exhausting  the  steam  from 
one  cylinder  to  the  other,  on  the  same  principle  as  already  de- 
scribed in  the  double,  horizontal,  and  vertical  system. 

Having  described  the  different  forms  and  conditions  of  our 
stationary  engines,    and   the    improvements   that  have  been 
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efiected  by  the  introduction  of  high-pressure  steam  worked 
expansively,  we  may  conclude  this  part  of  the  subject  by 
observing,  that  we  are  far  fix)m  arriving  at  that  point  of  economy 
in  the  use  of  steam  which  an  increased  pressure  and  a  still 
greater  expansion  is  calculated  to  attain.  It  is  true  that  the 
danger  of  explosion  may  be  increased,  and  so  it  would  with 
our  present  means ;  but  in  our  locomotive  engines  we  already 
work  steam  at  2001b.  pressure  on  the  square  inch  with  greater 
safety  than  is  done  in  our  stationary  engines  at  a  reduced 
pressure ;  it  is,  therefore,  evident  that  we  are  behind  in  this 
department,  and  a  wide  field  is  still  open  for  improvement. 
It  is  not  our  province  in  this  article  to  point  out  how  this  can 
be  accomphshed,  but  we  may  safely  aflton  that  the  improvements 
already  attained  are  only  the  precursors  of  others  of  much 
greater  importance  in  the  economy  and  use  of  steam. 

Marine  Eftrjuuis. — In  this  department  of  constructive  art  this 
country  stands  pre-eminently  forward  in  advance  of  all  others 
at  the  Exhibition.  It  is  not  the  principle  nor  yet  the  power 
that  attracts  notice,  but  the  apphcation,  design,  and  construc- 
tion of  a  machine  calculated  to  propel  a  vessel  of  6,000  tons 
burden,  at  a  rate  of  from  fourteen  to  fifteen  knots  an  hour,  and 
yet  so  small  and  so  compact,  compared  with  the  magnitude  of 
its  force,  as  to  excite  the  admiration  of  every  beholder.  In  this 
department  of  mechanical  science  we  have,  concentrated  within 
a  space  httle  more  than  twenty  feet  square,  a  force  equiva- 
lent to  2,600  indicated  horses^  power,  and  that  with  all  the 
conveniences  of  approach  to  every  part  of  these  powerful 
machines. 

For  examples  of  engines  of  these  colossal  dimensions  and  com- 

Sact  form,  we  have  only  to  refer  the  reader  to  those  of  Penn, 
[audsley,  Bennie,  Humphries,  and  others,  to  convince  him  of 
the  superiority  of  their  construction,  the  mathematical  accuracy 
with  which  they  are  designed,  and  the  precision  with  which 
they  have  been  manufactured.  In  these  respects  they  are 
superior  to  anything  before  accomplished  in  this  country. 
Several  specimens  of  a  different  kind  have  been  exhibited  from 
France  and  other  parts  of  the  Continent ;  but  they  are  not  the 
best  examples  of  the  industry  of  those  countries,  excepting  some 
small  engines  from  Sweden,  and  a  beautifiil  double-acting  engine 
for  river  boats,  by  Messrs.  Escher  &  Co.,  of  Zurich.  As  a  whole, 
the  marine  department  has  been  well  represented  by  engines  of 
great  power,  and  working  models  (chiefly  by  Maudsley  &  Field) 
of  great  beauty. 

If  our  Umited  space  permitted,  we  might  have  gone  more 
into  detail,  showing  the  various  contrivances  of  the  working 
parts ;  under  the  circumstances,  we  must  confine  ourselves  to 
the  following  outlines  of  the  different  types  of  marine  engines, 
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as  exhibited  by  the  different  makers,  showing  the  space  they 
occupy  in  the  ship,  length  of  cranks,  Ac,  as  per  sketch,  taken 
from  Mr.  Mallet^s  report  in  the  Practical  Mechanic^  Jonnmh 


No.  1. 


No.  8. 


No.  3. 


f-H-+-+ 


No.  4. 


From  the  above  it  will  bo  seen  that  No.  1,  with  the  double 
piston-rod  and  reversed  connecting-rod,  occupies  the  least 
space  in  length ;  No.  3,  with  a  three-crank  connecting-rod,  the 
next ;  and  subsequently  follows  No.  2,  trunk  engine,  in  the 
order  of  length ;  and,  lastly.  No.  4.  Mr.  Mallet  classes  them 
differently  by  taking  the  crank  as  the  unit  of  measure ;  from 
which  it  follows,  that  the  direct-acting  engine,  with  short  con- 
necting-rod, occupies  a  much  less  total  length  than  either  of 
the  others.  This  saving  of  space  on  board  ship  is  always  a 
desideratum  in  the  construction  of  marine  engines,  and  is  a 
point  carefully  attended  to  in  the  British  navy. 

Most  of  the  engines  are  of  the  screw-propeller  kind,  and 
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the  specinions  exhibited  are  certainly  of  the  highest  order, 
whether  as  regards  design  or  workmanship.  The  working 
parts  are  chiefly  composed  of  wrought  iron  with  a  link-motion 
tor  working  the  valves.  Paddle-wheel  engines  are  not  ex- 
hibited, excepting  only  in  models,  and  a  pair  of  oscillating 
engines,  including  drawings  and  models  of  Maudsley^s  annular 
cylinder  engine.  Most  of  these  have  been  in  use  for  years,  and 
are,  therefore,  deficient  in  novelty  when  compared  with  the 
more  compact  form  of  the  screw-propeller  class.  Altogether 
the  Exhibition  in  this  department  is  replete  with  admirable 
specimens  of  marine  constructions,  and  we  have  only  to 
instance  the  GOO  nominal  horse  -  power  engines  by  Peiin, 
and  the  800  horse -power  by  Maudslcy  &  Field  for  the  iron- 
plated  frigate  Valiant,  with  others  of  less  power,  to  be  assured 
of  the  wonderful  development  of  mechanical  science  in  this  age 
of  progress. 

To  marine  constructions  we  have  to  add  a  great  variety  of 
vertical,  horizontal,  and  angular  engines,  adapted  to  almost 
every  possible  purpose  where  power  is  required.  Some  of 
these  engines  have  double,  high,  and  low  pressure  cylinders, 
with  and  without  condensers;  others  are  single  cylinders  of 
peculiar  construction,  and  exhibit  several  new  arrangements 
accompanied  with  surface-condensation  *  and  other  contrivances 
for  superheating  steam  f  and  preventing  the  escape  of  heat. 
All  these  are  improvements  on  the  past ;  but  those  which  have 
been  effected  during  the  last  seventy  years  (although  valuable 
in  themselves)  are  not  such  as  affect  the  general  principle 
arrived  at  by  Watt,  and  subsequently  perfected  by  the  same 
comprehensive  intellect  that  made  the  steam-engine  what  it 
now  is,  the  strong  arm  of  power  and  the  hard-working  agent 
of  civilized  existence. 

Watm-'Finver, — Half  a  century  has  scarcely  elapsed  since 
water  was  the  prime  agent  as  a  motive  force.  To  that  element, 
and  to  wind,  we  had  recourse  when  power  was  required  for  the 
purposes  of  mining,  agriculture,  or  manufacture ;  but  the  limi- 
tation of  supply  and  requisite  height  of  fall  required  for  power 
were  so  great,  and  so  uncertain,  as  to  cause  frequent  stoppages 
of  the  works,  and  to  spread  them  widely  distant  from  each  other 
over  the  face  of  the  country.  At  the  commencement  of  the 
present  century,  when  the  improved  machinery  of  Arkwright 
and  Crompton  created  a  demand  for  power  on  a  large  scale, 

*  Surface- con Jensiition  is  a  vessel  where  the  steam  is  condeused  by 
pumping  cold  water  on  to  the  exterior  surfaces  of  tubes  through  which  tho 
steam  passes. 

t  Steam  is  siqwrheaied  by  passing  the  pipes  containing  tho  steam  through 
§Km^  lir  at  a  hi^  temperature. 
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the  whole  of  the  river  and  mountain  districts  were  searched  for 
suitable  sites  for  mills ;  and  for  a  series  of  years  it  was  found 
necessary  to  take  the  mill  to  the  power  and  not  the  power  to 
the  mill^  as  it  has.  been  since  the  introduction  of  steam.  In 
some  countries  it  is  still  desirable  to  employ  water  as  a  moving 
power,  and  hence  follow  the  numerous  improvements  that  have 
taken  place  in  the  construction  of  water-wheels,  turbines,  and 
other  hydraulic  machines.  As  late  as  1830  water-power  was 
still  in  demand  in  this  country ;  but  from  that  time  to  the  pre- 
sent it  has  been  considered  of  little  value  unless  it  be  in  some 
districts  where  the  power  is  considerable  and  where  the  weirs, 
aqueducts,  and  mm  dams  already  exist.  For  a  number  of 
years  the  mills  for  cotton,  com,  and  flax  were  turned  by  water, 
and  the  construction  of  water-wheels  was  greatly  improved  by 
making  them  entirely  of  iron,  which  took  place  at  the  begin- 
ning of  the  present  century.  The  late  Mr.  T.  C.  Hewes  was 
one  of  the  earhest  improvers  of  water-wheels  on  the  suspension 
principle,  and  this  was  followed  by  a  new  system  of  ventilation, 
by  which  the  buckets  were  relieved  of  air  on  the  entrance  of 
me  water,  and  subsequently  restored  at  the  lowest  point  of 
discharge.  By  this  ingenious  but  simple  contrivance  the  duty 
of  the  water-wheel  was  raised  to  a  maximum,  and  the  con- 
struction of  water-wheels  composed  of  iron  arrived  at  a  very 
perfect  state.  It  was  at  this  time  that  the  investigations  of 
Poncelot  and  the  perseverance  of  Foumeyron  introduced  the 
horizontal  wheel,  founded  on  principles  established  by  the 
former  and  adopted,  after  careful  experiments,  in  the  shape  of 
the  turbine  by  the  latter.  For  several  years  the  turbine  made 
slow  progress,  as  its  advantages  were  not  superior  to  that  of 
the  water-wheel,  which  maintained  and  still  retains  its  reputa- 
tion in  regard  to  the  amount  of  work  done  with  a  given  quantity 
of  water.  The  turbine,  however,  occupied  less  space,  was 
somewhat  cheaper  in  its  original  cost,  and  became  general  on 
the  Continent  and  America.  Of  late  years  the  turbine  has 
been  greatly  improved  in  this  country,  and  we  have  several 
admirable  specimens  in  the  Exhibition,  a  few  of  which  it  will 
be  proper  to  notice. 

In  every  description  of  machine  recipient  of  water  it  is  a 
universal  condition  that  the  water,  to  attain  its  full  efficiency, 
should  make  its  entrance  and  take  its  departure  at  a  slow 
velocity.  This  haa  never  been  done  with  the  turbine,  but  a 
close  approximation  has  been  attained  by  the  best-constructed 
water-wheel.  Smeaton,  in  his  experiments  on  water-wheels, 
attained  something  above  80  per  cent,  of  the  theoretical  fall, 
and  some  of  the  best  wheels  of  the  present  time  have  arrived 
close  upon  that  point  of  efficiency.  Now,  the  best-constructed 
turbines  seldom  exceed  from  65  to  70  per  cent.    There  are, 


146  POPULAR  SCIENCE   REVIEW. 

however,  certain  advantages  peculiar  to  the  turbine  which  do 
not  belong  to  the  water-wheel ;  namely,  that  it  can  be  made 
to  work  waterfalls  of  from  300  to  400  feet  in  height;  and 
what  is  of  considerable  importance  as  regards  efficiency  is,  that 
it  works  well  in  back-water. 

There  are  three  different  descriptions  of  turbines. 

1st.  Turbines  in  which  the  water  passes  vertically  through 
the  wheel. 

Wheels  of  this  class  are  composed  of  two  annular  cylinders, 
the  upper  fixed  and  the  lower  revolving  on  a  vertical  aads. 
The  upper  is  fitted  with  guides  to  direct  the  wat^r  most 
efficiently  against  similarly  curved  vanes  or  buckets,  turned 
in  the  opposite  direction,  in  the  lower  wheel.  The  water 
passes  from  the  reservoir  or  cistern,  placed  over  the  upper 
cylinder,  vertically  downwards,  acting  on  the  revolving  wheel 
by  pressure  as  it  ghdes  over  the  surface  of  the  vanes.  Burdin, 
about  1826,  invented  a  turbine  of  this  description  {tnrlnno  a 
evactiatian  alternative),  the  efficiency  of  which  was  about  67 
per  cent,  of  the  theoretical  fall. 

2nd.  Turbines  in  which  the  water  flows  horizontally  and 
outwards. 

In  turbines  of  this  class  the  revolving  wheel  is  placed  outside 
of  the  fixed  wheel,  so  that  the  water  directed  by  guide-plates 
on  the  inner  wheel  strikes  the  curved  vanes  of  the  outer  wheel, 
and  forces  them  round  by  pressure  and  reaction.  The  water 
is  regulated  by  a  cyhndrical  sluice  fitting  between  the  fixed  and 
movable  wheels. 

M.  Foumeyron's  turbine  is  the  chief  example  of  this  class. 
Its  advantages,  as  stated  by  M.  Poncelet  in  his  report  to  the 
Academy  of  Sciences  at  Paris,  are  the  high  velocity  at  which 
it  may  be  worked  without  reducing  its  useful  effect,  its  small 
size,  and  lastly,  its  capability  of  working  equally  well  under 
back-water.  From  the  experiments  of  M.  Morin,  the  co- 
efficient of  useful  effect  *  appears  to  range  from  0*60  to  0*80. 
On  the  other  hand,  it  has  to  the  full  the  defects  of  this  class 
of  machines,  requiring  the  utmost  nicety  of  design  and  execu- 
tion, and  being  very  susceptible  of  injury  from  small  bodies 
carried  into  it  by  the  water.  It  requires  for  its  successful 
appUcation  both  a  largo  acquaintance  with  the  principles  of 
its  construction  and  a  considerable  experience  of  its  use. 

8rd.  Turbines  in  which  the  water  flows  horizontally  inwards; 
vortex  wheels. 

We  owe  the  invention  of  this  class  of  turbines  to  Professor 
James  Thompson,  C.B.,  of  Belfast,  and  probably  no  turbines 

*  TIm  oodHdait  of  omAiI  ofiioct  is  the  pei'Hsentoge  of  the  power  expended 

Mifilniied, 
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are  more  efficient  or  capable  of  more  general  application  to 
every  variety  of  fall  than  the  vortex  wheels  which  he  has 
constmcted. 

The  peculiarity  of  these  vortex  wheels  consists  in  the 
arrangement  of  the  fixed  guide-blades  on  the  outside  of  a 
circular  chamber,  in  which  is  placed  the  revolving  wheel,  so 
that  the  water  flowing  inwards  strikes  the  curved  plates  of 
the  revolving  wheel  tangentially,  and  leaves  the  wheel  at  the 
centre  at  a  minimum  velocity;  the  whirlpool  created  in  the 
wheel-chamber  giving  to  this  description  of  turbine  its  desig- 
nation of  vortex  wheel.  These  wheels  are  constructed  by 
Messrs.  Williamson  &  Brothers,  of  Kendal,  who,  we  believe, 
have  at  present  erected  all  that  are  employed  in  this  country. 

In  addition  to  the  horizontal  wheel  or  turbine,  there  are 
centrifugal  pumps  and  water-pressure  engines.  The  first  and 
most  important  is  by  Mr.  Appold,  and  to  that  gentleman  the 
country  is  indebted  for  many  ingenious  mechanical  contrivances. 
Messrs.  Gwynehave  also  contributed  to  the  centrifugal  pumping 
system,  and  both  have  splendid  specimens  of  their  difierent 
constructions  at  the  Exhibition.  The  principle  on  which  this 
machine  is  based,  is  a  small  wheel,  which  is  driven  at  a  great 
velocity, — as  many  as  from  800  to  1,000  revolutions  per  minute, 
at  the  bottom  of  the  suction-pipe.  This  wheel  or  fanner  with 
blades  is  driven  by  a  steam-engine,  and,  revolving  at  great 
speed  in  a  tight  box,  forms  a  vacuum  in  the  suction-pipe  and 
forces  the  water  before  it,  up  the  discharge-pipes  to  the 
required  elevation. 

These  machines  are  simple  and  efiective  where  the  water  has 
not  to  be  raised  to  a  great  height,  but  they  are  inapplicable 
for  high  lifts,  and  require  a  considerable  amount  of  power  to 
overcome  the  friction  and  pressure  of  water  in  the  pipes.  It 
is  a  question  yet  to  be  solved  as  to  whether  they  are  equal, 
on  the  score  of  economy,  to  the  common  pump.  In  fact, 
they  are  the  same  as  a  scoop  wheel  surrounded  by  water  in  a 
close  box. 

Those  who  have  witnessed  the  imposing  effect  of  these 
machines  at  work  in  the  Exhibition,  cannot  be  otherwise  than 
struck  with  the  large  body  of  water  which  they  discharge  at 
a  height  of  12  to  15  feet,  and  without  entering  into  comparison 
as  to  cost  or  the  force  employed  to  raise  a  given  quantity  of 
water,  we  nevertheless  arrive  at  the  conclusion  that  this  system 
of  raising  water  is  well  entitled  to  consideration. 

The  water-pressure  engine,  exhibited  only  in  models  and 
drawings,  is  employed  for  the  same  purpose  as  the  centrifugal 
pump.  Steam-power  is  not  used  in  this  case,  but  is  obtained 
from  the  pressure  of  a  column  of  water,  which,  acting  upon  a 
plunger,  generates  a  reciprocating  instead  of  a  rotatory  motion^ 
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Engines  of  this  description  liavo  been  long  employed  in  the 
mining  districts  of  this  country  and  the  Continent.  Professor 
Bankine  states,  that  for  the  most  successful  application  of 
these  engines,  as  regards  efficiency,  it  is  necessary  that  the 
motion  of  the  water  should  be  slow,  and  as  far  as  possible 
without  shock.  Three  to  six  strokes  per  minute,  or  a  velocity 
for  the  piston  of  one  foot  per  second,  is  about  the  ordinary 
speed.  The  stroke  also  should  be  long,  and  therefore  ^^  the 
most  advantageous  use  to  which  a  water-pressure  engine  can 
be  put  is  the  pumping  of  water,  to  which  slow  motion  and  a 
long  stroke  are  well  adapted,  because  they  are  favourable  to 
efficiency,  not  only  in  the  engine,  but  in  the  pump  which  it 
works.'' 

Gnndiufj,  Crushing,  and  Cutting  Machines, — The  Exhibition 
has  been  fruitful  in  this  department  of  machinery,  some  of 
them  being  exceedingly  well  constructed,  and  entitled  to  every 
commendation  for  the  high  finish  bestowed  upon  them.  Of 
late  years  com- mills  have  been  greatly  improved,  and  the 
system  of  arranging  the  millstones  in  a  Une  along  one  side  of 
the  mill,  and  rendering  the  whole  of  the  processes  self-acting 
by  an  improved  system  of  cleaning,  brushing,  and  sepai'ating 
the  grain  with  elevators,  Archimedian  screw  creepers,  and  an 
improved  process  of  wire  and  silk  dressing,  give  a  degree  of 
perfection  to  the  manafacturo  that  could  not  be  attained  when 
the  grinding  machinery  was  less  perfect.  Several  small  mills, 
chiefly  on  the  French  system  of  diiving  the  stones  with  belts,  are 
exhibited ;  and  others  with  high-pressure  horizontal  engines, 
driving  from  two  to  four  pairs  of  stones,  are  entitled  to  notice 
for  convenient  arrangement  and  the  superior  finish  of  the 
workmanship. 

Several  examples  of  machinery  for  the  colonies  are  exhibited 
from  Liverpool  and  Glasgow,  and  most  of  these  are  of  a  class 
calculated  to  meet  all  the  reqiiirements  of  complete  trains  of 
sugar-machineiy ;  as  comprised  in  the  steam-engine,  rolls  for 
crushing  the  sugar-canes,  evaporating-pans,  and  centrifugal 
machines.  In  this  description  of  machinoiy  there  is  no  par- 
ticular novelty  or  improvement,  cxc<3pting  only  the  steam- 
engine,  which  of  late  has  undergone  some  change  in  rendering 
the  whole  apparatus  more  portable  and  convenient  for  exporta- 
tation.  In  oil  and  powder  mills  the  examples  were  not  striking 
at  the  Exhibition,  if  we  except  the  grinding  and  compressing 
apparatus  of  Messrs.  Samuelson  &  Co.,  of  Hull.  That  firm 
exhibited  a  complete  set  of  hydraulic  pumps  and  pipes,  for 
extracting  the  oil  from  the  seed  inclosed  in  canvas  bags. 
They  also  exhibited  a  pair  of  edge- stones  in  motion,  which 
created  considerable  interest  as  a  point  of  attraction  to  visitors 
during  the  exhibition. 
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The  Machinery  for  the  Mnniifadure  of  Textile  Fiibrirs  com- 
prises the  largest  class  of  ingenious  machinery  and  clover 
contrivances  ever  submitted  to  public  inspection;  and  these 
may  be  divided  into  machinery  for  the  manufacture  of  cotton, 
for  flax,  and  for  wool,  including  stranding  and  rope  machinery 
of  every  description.  The  length  of  this  article,  and  our  limited 
space,  will  prevent  us  from  noticing  in  detail  the  numerous 
machines  now  in  use  in  the  different  processes  of  manufacture, 
from  the  raw  material  to  the  finished  article  ready  for  the 
market.  In  cotton  alone  we  have  no  less  than  from  twel)»B  to 
fifteen  preparatory  machines,  in  as  many  distinct  processes, 
before  the  article  is  converted  from  the  cotton  into  cloth ;  and 
these  are  distinguished  as  machines  for  opening,  blowing, 
carding,  drawing,  slubbing,  roving,  spinning,  winding,  woop- 
ing,  dressing,  and  weaving,  exclusive  of  other  subordinate 
processes.  In  all  these  operations  may  be  seen  an  automaton 
system  of  movements,  regulated  with  the  same  precision  and 
nicety  as  a  timepiece.  It  appears  almost  fabulous,  the  amount 
of  work  done  and  of  power  expended  in  this  department  of 
manufacture  alone,  and  the  number  of  hands  employed,  not  as 
prime  movers,  but  as  ^^ tenters^'  feeding  the  machines,  un- 
lui'ppily  no  longer  in  daihj  nse,  for  the  production  of  this  colossal 
manvfacture.  Many  of  our  readers  may  not  be  acquainted  with 
the  magnitude  of  this  important  branch  of  national  industry; 
but  we  may  venture  roughly  to  state,  that  the  annual  value  of 
this  manufacture  is  upwards  of  £70,000,000  per  annum,  and 
gives  employment  to  nearly  one  million  of  persons,  or,  with 
its  dependencies,  upwards  of  two  millions. 

The  cotton  machinery  is  well  represented  in  this  year's 
Exhibition,  by  Messrs.  Piatt,  Hetherington,  Dobson,  and 
others;  and  the  adaptation,  style,  and  character  of  the  ma- 
chinery are  of  the  first  order,  and  do  the  mechanical  genius  of 
this  country  great  credit.  All  the  minutiie  of  construction 
appear  to  be  attended  to,  and  the  utmost  care  obseiTcd,  so 
that  all  the  preparatory  processes  are  performed  by  the  ma- 
chines, with  a  degree  of  exactitude  far  exceeding  that  of  the 
human  hand.  Of  late  years  a  most  ingenious  machine  has  been 
introduced  from  Alsace,  in  France,  as  a  substitute  for  carding. 
It  is  a  combing  machine,  and  its  operations  are  so  exact,  and 
its  work  so  perfect,  as  to  enable  the  spinner  to  produce  a  finer 
description  of  yarn  from  an  inferior  quality  of  cotton.  1^1  lis 
machine  is  available  for  the  finer  numbers  of  yarn,  and  is  one 
of  the  most  important  inventions  since  the  days  of  Arkwright 
and  Crompton.  It  has  undergone  great  iniprovements  since 
its  introduction  into  this  country,  and  is  now  extoiiHivi'ly  c^ni- 
ployed  in  the  preparatory  processes  for  flax  and  wool,  as  wi^ll 
as  cotton. 
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The  power-loom  combines  witUn  itself  many  important  im- 
provements in  twills  and  figure-weaving.  The  revolving  shuttle- 
box,  and  the  changes  that  may  bo  effected  in  colour  and  form, 
cause  a  close  run  between* it  and  the 'Jacquard ;  and  many  of 
the  beautiful  fabrics  in  cotton,  wool,  alpacas,  and  mixed  goods, 
are  woven  by  these  looms,  and  that  with  a  degree  of  despatch 
equivalent  to  nearly  forty  yards  of  cloth  per  loom  per  diem. 
To  this  department  of  machinery  the  contributions  have  been 
largo  and  successful,  and  pattern  looms  from  almost  every 
district  distinguished  for  a  particular  manufacture  have  been 
exhibited. 

The  same  degree  of  progress  is  observable  in  flax  machinery 
as  in  cotton ;  and  the  screw-giU  machinery  first  introduced  by 
the  late  Sir  Peter  Fairbaim  is  strikingly  exemplified  in  the 
Exhibition.  A  whole  train  of  this  machinery,  consisting  of 
heckling,  carding,  roving,  and  spinning,  is  exhibited  by  different 
makers;  and  judging  from  the  superior  workmanship  and 
adaptation  of  the  machines  to  the  various  processes,  we  should 
infer,  that  in  flax  the  same  progressive  improvement  exists  as  in 
that  of  cotton  or  any  other  description  of  manufacture.  The 
same  may  be  said  of  the  long  wool,  alpaca,  and  mohair  manufac- 
ture; but  it  is  much  to  be  regretted  that  samples  from  the 
great  works  of  Saltairo  have  not  been  exhibited.  The  Exhibi- 
tion has  not  been  well  represented  in  short-wool  machinery ; 
but  several  specimens  from  Leeds  and  the  West  of  England  are 
to  be  seen,  exhibiting  improvements  on  the  old  systom  of 
manufacture.  From  Belgium  there  are,  however,  some  very 
good  machines,  together  with  several  ingenious  contrivances 
for  the  preparatory  process,  and  for  the  ultimate  finish  given  to 
the  cloth.  In  the  manufacture  of  woollen  cloth,  the  Belgians 
are  not  behind,  if  they  are  not  in  advance  of  the  manufacturers 
of  this  country. 

Locomotive  Machine)*y  and  Bailway  Plant. — Of  all  the  changes 
effected  by  steam,  that  of  locomotive  travelling  on  a  road  of 
iron  is  the  most  wonderful,  and  this  country  has  reason  to  be 

5)roud  that  it  has  cradled  and  nursed  this  Herculean  machine 
rom  infancy  to  maturity.  It  is  not  the  invention  of  one  indi- 
vidual, but  the  labour  of  many ;  and  none  have  done  more  for 
insuring  its  efficiency  than  the  two  Stephensons,  father  and 
son ;  not  that  the  late  George  Stephenson  had  any  extraordi- 
nary inventive  powers,  but  he  possessed  a  keen  sense  of  obser- 
vation, and  an  indomitable  perseverance  in  every  pursuit  in 
which  he  was  engaged ;  and  hence  followed  his  great  success  as 
a  railway  engineer.  It  is  curious  to  trace  the  early  beginnings 
and  history  of  this  machine  from  the  time  of  Trevethick  and 
Blenkinsop  (as  given  by  Mr.  Smiles  in  his  interesting  work, 
'^  The  Lives  of  the  Engineers'^),  to  its  final  completion  in  its 
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present  high  state  of  perfection.  As  a  steam-engine,  there  is 
nothing  new  or  striking  in  its  form  or  construction ;  its  power 
and  success  depend  ahnost  entirely  on  the  boiler  as  a  generator 
and  a  never-failing  source  of  supply  of  steam.  To  this  small 
vessel,  11  feet  long  and  3  feet  10  inches  in  diameter,  with  a 
square  fire-box  at  the  end,  we  are  indebted  for  the  almost 
incredible  performances  which  wo  daily  witness  on  every  line 
in -the  kingdom.  Few  of  our  readers  are  probably  acquainted 
with  the  simple  yet  effective  contrivances  by  which  tins  com- 
paratively small  vessel  exercises  such  enormous  power  over  a 
dead  weight  of  two  hundred  tons,  which  it  hurls  along  on  its 
iron  course  with  a  velocity  far  exceeding  that  of  the  swiftest 
race-horse.  This  is  the  work  of  a  machine  mounted  on  six 
wheels,  and  contains  within  itself,  at  a  pressure  of  150  lb.  per 
square  inch,  a  force  of  7,000  tons  bottled  up  ready  for  use.  A 
tithe  of  that  force  could  not  be  generated  in  the  same  space  but 
for  two  causes ;  namely,  the  large  heating  surface  exposed  to 
the  action  of  the  furnace,  and  the  blast  from  the  cylinders  into 
the  chimney.  It  is  to  the  first,  as  the  recipient  of  heat,  and  to 
the  second,  creating  a  draught  through  the  furnace,  that  this 
enormous  force  is  due.  To  the  philosopher  and  engineer  these 
principles  are  familiar;  but  to  those  who  have  not  examined 
the  parts,  and  made  themselves  acquainted  with  the  principles 
on  which  they  are  based,  they  must  ever  remain  an  enigma. 

It  will  not  be  necessary  in  this  place  to  point  out  and  de- 
scribe the  uses  of  the  different  organisms  of  this  very  tractable 
and  powerful  machine ;  suffice  it  to  obscr\'c,  that  in  so  far  as 
regards  simplicity  of  design,  quality  of  material,  and  sound 
construction,  the  English  engineer  is  in  advance  of  all  his  com- 
petitors; yet  certainly  not  so  far  ahead  but  that  he  may  be 
overtaken  and  distanced  in  the  race,  unless  ho  maintains  his 
position  as  a  leader  and  trainer  in  the  mechanical  sciences  and 
constructive  art.  It  must  be  acknowledged,  in  justice  to  our 
foreign  neighbours  in  France  and  Germany,  that  their  engines 
are  not  only  well  made,  but  they  combine  several  ingenious 
contrivances  for  the  ascent  of  steep  gradients,  and  the  safe 
working  of  tortuous  lines  in  mountainous  districts.  The  only 
fault  that  can  be  urged  against  the  foreign  engine  is  the  com- 
plexity of  its  parts,  and  a  want  of  that  simplicity  of  form 
which  distinguishes  the  English  construction. 

In  the  locomotive  department  there  is  nothing  new  to  record, 
excepting  that  the  engines  and  tenders,  as  a  whole,  are  superior 
in  power  and  construction  to  those  which  were  exhibited  in 
Hyde  Park  in.  1851,  and  at  Paris  in  1855.  We  must  not, 
however,  lose  sight  of  Giffard^s  injector,  for  supplying  the  boiler 
with  water;  and  a  novel  invention  by  Mr.  Ramsbottom,  the 
engineer  and  locomotive  superintendent  of  the  London  and 
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North-Western  Railway,  for  supplying  the  tender  with  water 
when  the  engine  is  running.  This  ingenious  apparatus  consists 
of  a  dip-pipe  or  scoop  attached  to  the  bottom  of  the  tender, 
with  its  lower  end  curved  forwards,  and  dipping  into  the  water 
contained  in  an  open  trough,  lying  longitudinally  between  the 
rails  at  about  the  rail  level,  so  as  to  scoop  up  the  water  and 
deliver  it  into  the  tender-tank  while  running.  The  speed  in 
practice  at  which  water  is  picked  up  varies  from  a  minimun\  of 
twenty-two  miles  per  hour. 

By  means  of  this  apparatus,  tlie  size  and  dead  weight  of 
tenders  for  ruiming  a  given  distance  are  reduced,  as  also  the  time 
required  on  the  journey.  It  has  been  in  use  on  the  Holyhead 
line  since  October,  1860,  and  since  that  time,  about  2,250,000 
gallons  have  been  picked  up.  Another  trough  has  lately  been 
laid  down  on  the  Liverpool  and  Manchester  line,  and  a  third 
near  Wolverton — the  last  being  intended  for  the  use  of  the  fast 
trains  which  run  between  London  and  Rugby,  a  distance  of 
eighty-two  miles,  without  stopping.  The  picking-up  apparatus 
was  illustrated  in  the  Exhibition  by  a  working  model.  An 
engine,  similar  to  that  exhibited,  has  run  from  Holyhead  to 
StaflTord,  a  distance  of  131  miles,  without  stopping,  in  1  i4 
minutes  :  being  at  the  average  rate  of  5  tj  miles  an  hour.  An 
engine  of  the  same  class  lately  brought  the  mail  train  from 
Holyhead  to  London,  a  distance  of  264  miles,  being  the  greatest 
continuous  run  over  made  by  one  engine.  The  average  speed 
was  42  miles  an  hour.* 

The  MacJiinery  o/AyrictiUurc  imports  a  new  era  in  the  history 
of  mechanical  science,  and  in  this  uncertain  and  precarious 
climate  it  is  a  desideratum  that  we  should  have  the  means,  not 
only  of  preparing  the  soil,  but  we  should  avail  ourselves  of  every 
favourable  opportunity  for  gathering  in  the  crops,  and  housing 
them  with  safety  in  wet  weather.  In  tracing  the  history  of  our 
agricultural  improvements,  it  will  be  found  that  they  originated 
with  a  few  distinguished  men  in  the  south-eastern  parts  of 
Scotland,  and  with  the  father  of  EngUsh  farming,  Arthur  Young, 
the  great  breeder,  and  the  most  talented  of  English  farmers. 
To  these  men  we  owe  the  first  movement  in  agricultural 
improvements,  and  from  their  time  up  to  the  present  there 
has  been  steady  progress.  It  would  not  be  too  much  to  say 
that  the  produce  of  the  soil  of  this  country  has  been  trebled 
within  the  last  century,  and  the  quantity  of  land  reclaimed  fi-om 
steriHty,  and  the  improvement  of  that  previously  cultivated  has 
been  such  as  to  excite  the  wonder  of  the  past,  and  to  stimulate 
the  exertions  of  the  present  generation.  Even  as  late  as  the 
beginning  of  the  present  century,  although  much  had  been 

*  Vide  ''  Practical  Mechamos*  Journal/'  p.  272. 
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done  ill  clraining,  accoiu ponied  with  the  new  system  of  rotation 
of  crops,  comparatively  little  had  been  accomplished  in  the 
shape  of  machinery  as  appht'd  to  the  labours  of  the  farm.  The 
south  of  Scotland  took  the  lead  in  a  superior  dass  of  iniplementa 
for  tillage,  and  the  thrashing-machine,  driven  by  water  and 
horses,  waa  introduced  about  the  same  time  by  Andrew  Mickle, 
of  East  Lothian ;  but  steam  aa  a  substitute  for  animal  power 
had  never  been  thought  of,  and  imtil  the  last  ten  or  fifteen 
years  the  great  steam  ann  of  science  remained  a  listless  agent, 
f   inoperative  in  the  hands  of  the  agriculturist, 

At  the  present  day,  the  very  reverse  is  the  case :  as  steam- 
engines,  steam -ploughs,  and  other  steam  drudges  of  the  fai-m, 
are  not  only  appreciated,  but  they  testify  their  value  by  their 
I   presence  at  the  Elxfaibition, 

In  this  display  we  recognize  one  of  the  most  imposing  sights 
,   in  the  world's  fair,  and  it  is  not  too  much  to  say  that  the  agri- 
I    cultural  mechanician  has  equally  distinguished  himself  for  solidity 
of  construction,   eimplicify  of  details,  and  economy  in  price, 
'  with  his  contemporaries,  the  marine  and  locomotive  engineers. 
The  steam-ploughs  of  Fowler,  and  the  engines  and  machinery  of 
Rausome  &  Clayton,  may  cliallenge  competition  in  any  depart- 
I    ment  of  mechanical  science,  and  the  implements  generally  in 
this  important  division  are  exceedingly  well  made  and  admirably 
designed  for  the  purposes  for  which  they  are  intended. 
■Reaping-machines  of  almost  every  description  are  well  repre- 
I   eentcd  at  the  Exhibition,  and  there  appears  to  be  no  eud  of 
\  cultlTators,  grubbers,  and  sub-soilers,  all  of  which  are  cai-efuUy 
deigned  andweil  made.  Inthe  construction  of  reaping-machines, 
considerable  improvements  have  been  from  time  to  time  effected 
,    by  Smith,  Bell,  McCormack,  and  Croaskill ;  but  the  labours  of 
the  engineer  are  of  little  vaJue,  unless  supported  by  the  agri- 
L    cnlturist  in  the  preparation    of  the  land,   so  as  to  render  it 
available  for  the  work  of  the  machine.     To  make  a  reaping- 
machine  work  well,   evcri/thirrj  must  not   be    left  to  it;   the 
farmer  has  his  duty  to  perform  in  preparing  the  land  as  well,  as 
the  machine,  and  that  being  carefully  accomplished,  the  great 
I   problem  of  machine  labour  will  soon  be  solved,  and  the  farmer 
may  then  calcidato  with  certainty  upon  securing  his  crops  in 
the  worst  of  seasons.     In  a  variable  climate,   such  as  that  of 
'    England,   where  a   whole   harvest   may   be   lost  or  seriously 
I    damaged  unless  rapidly  cut  and  securely  housed,  the  machine 
I    reaper    becomes    invaluable,    and    cannot    fad,  when  properly 
[  coDstmcted  and  applied,  to  become  the  farmer's  friend,  and 
I  &  great  national  benefit. 

I  Mi^rellaneoug  ArUcleg  ami  Mtichhies. — Our  limited  space 
I  Will  not  permit  ua  to  enter  into  detail,  or  we  should  have 
I  nnticed  a  considerable  number  of  machines  and  objects  well 
I        VOL.   II. — NO.   vr.  M 
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(jutitltjtl  to  ooosideratkiu  :  wo  may,  however,  i-emark  that 
amongst  them  k  a  splendid  collection  of  tooia  of  varied 
forma  of  constrnction ;  such  as  lathes  and  machines  for  boring, 
planiag,  grooving,  and  slottii^,  inchiding  u team-hammers, 
riveting,  punching,  and  wood-cutting  luachiaos  of  every 
description.  All  these  are  well  and  ably  represented  by  the 
first  makers,  and  for  these  as  well  as  for  the  paper  and  letter- 
printing-machiue  makers,  too  much  cniuiot  ha  said  ;  the  inge- 
nuity and  skill  with  which  these  valuable  and  impoiiant  machines 
have  been  produced  surpass  all  descriptiou. 

If  we  examine  the  state  of  society  as  it  now  exists,  in  comparison 
with  what  it  was  nearly  a  century-  ago,  and  observe  the  amoont 
of  work  then  done  by  manual  labour  without  the  assisiance 
of  machinery  and  the  steam-engine,  it  vrill  be  foimU  that  iJio 
labour  of  one  individual  in  those  days  was  uot  more  than  one 
hundredth!  part  of  what  it  ia  at  present;  and  this  immense 
increase  of  work  does  not  arise  from  any  iuci-ease  in  the 
mnscular  strength  of  man,  but  from  his  having  called  to  hia 
aid  that  all-powerfiil  and  never'&ihng  ag'ent  steam,  and  the 
beautiful  organisms  to  which  its  power  ia  applied. 

We  might  instance  iimumerable  examples  hy  which  the 
ingenuity  of  man  has,  by  appliances  and  the  adaptation  of 
machinery,  turned  to  account  the  natm-al  products  of  the 
earth  to  supply  hie  ivants,  and  contribate  to  the  soci&t 
comforts  of"  his  exiat-ence.  In  tiie  manufacture  of  cotton, 
one  man  will  spin  one  thousand  times  more  yam  than  could 
have  been  done  before  the  inti-oduction  of  the  steam-engine 
and  machinery ;  and  in  the  manufacture  of  ii'on,  the  work  of 
one  individual  with  the  aid  of  the  roUing-mill,  is  iucreosed 
nearly  in  the  same  proportion.  Other  manufacturing  processes 
have  undergone  the  same  beneficial  changes,  and  we  have 
reason  to  hope,  from  the  exertions  of  an  intelhgent  and 
well-conducted  population,  that  tlte  advantages  thus  gained 
will  be  preserved  and  increased  throughout  future  genoratioua. 

Having  thus  glanced,  however  imperfectly,  at  some  of  the 
leading  objects  in  ihe  machinery  depaitment  of  the  great 
International  Exhibition  recently  closed,  we  may  safely  state 
in  conclusion,  that  more  splendid  euuI  more  instructive  examples 
of  the  useful  arts  were  never  at  any  prerious  time  brought 
under  the  inspection  of  the  pubhc.  There  is  no  departmrait 
of  practical  science  which  has  remained  nnrepresented,  and  the 
student,  mechanic,  or  engineer,  Iiad  only  to  read  in  his  own 
department  of  study  the  great  page  uf  nature  and  art  which, 
at  this  Elxhibition,  was  laid  open  for  his  peruaal-  It  is  a  great 
privilege  for  the  present  generation  to  have  liad  before  their 
eyes  ^e  finest  specimens  of  the  maiuifuctunng  macltines  in 
operation  in  their  day,  and  in  the  conalructioji  of  which  it 
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is  their  ambition  to  excel.  This  is  an  advantage  of  which  few 
countries  can  boast,  and  it  is  of  a  character  that  wijl  leave 
its  impress  upon  the  public  mind,  and  will  raise  the  thinking 
and  industrial  portion  of  the  community  of  this  and  of  all  other 
nations  much  higher  in  the  scale  of  civilization. 


No.  VI. 
THE    IMPLEMENTS     OF    WAR. 

BY   CAPTAIN   J.    F.    D.    DONNELLY,    E.E. 
(inspector     op     science,      SOUTH      KENSINGTON.) 


■***• 


IN  comparing  the  Exhibition  of  1862  with  that  of  1851,  it 
must  have  struck  all  observers  that  in  nothing  was  there 
greater  change — advance — ^improvement  if  you  will — ^than  in  the 
implements  of  war.  In  no  other  department  could  there  be  a 
question  whether  or  not  such  improvement  was  a  subject  of 
congratulation.  Is  it  so  here?  An  interesting  inquiry  no 
doubt,  but  wholly  beside  the  object  of  our  article.  We  can 
but  note  the  fact.  The  causes  are  obvious.  In  1851,  Europe 
had,  for  five-and-thirty  years,  enjoyed,  comparatively  speaking,  a 
profound  peace.  Since  then,  two  European  wars,  a  protracted 
struggle  in  America,  and  a  general  feeling  of  uneasiness  that  a 
third  war  may  break  out  in  Europe  at  any  moment,  have 
directed  universal  attention  to  the  subject. 

The  effect  of  this  attention  has  been  very  marked ;  whereas 
in  1851,  with  the  exception  of  a  few  mihtai-y  men  and  sports- 
men, no  one  took  the  di^test  interest  in  improvements  in  rifles 
and  such  instruments,  for  the  last  few  years  there  is  scarcely 
a  schemer  with  an  idea,  and  a  belief  in  his  own  ingenuity,  who 
has  not  come  forward  with  his  inventions ;  scarcely  a  firm  of 
mechanical  engineers  which  has  not  dabbled  in  patents  for 
guns,  armour-plates,  forts,  and  so  on.  People  who  had  perhaps 
never  heard  of  a  rifle,  and  certainly  did  not  know  the  precise 
difference  between  that  and  a  smooth  bore,  are  now  well  up  in 
the  latest  performances  of  "  Whitworths  "  and  ^^  Armstrongs  ^' 
(which  the  daily  papers  publish  in  their  most  prominent 
columns),  and  are  ready  to  give  a  decided  opinion  on  their 
respective  merits.  This  is  enough  to  account  for  the  great 
stride  which  has  beeoa  made  during  the  last  ten  years.  To  note 
all  the  instances  of  improvement,  and  to  describe  them,  would 
require  a  much  greater  space  than  that  at  our  disposal.     A  con- 
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sideratioii  of  the  principles  involved  in  these  changes,  which  is 
uU  that  we  can  attempt,  may,  however,  be  of  interest. 

The  substitution  of  the  nfled  bore,  with  the  elongated  pro- 
jectile, for  the  smooth  or  plane  cylindrical  bore  with  the  spherical 
bullet,  may  be  regarded  as  the  main  element.  And  yet  the 
invention  of  the  nfle  and  elongated  shot  waa  not  uew  even  in 
1851.  To  take  one  instance.  Captain  Norton  bad  for  some 
twenty  or  thirty  years,  and  others  for  a  longer  or  shorter 
period,  been  advocating  elongated  and  expanding  projectiles, 
which  are  now  universally  adopted  for  the  small-anna  of  every 
European  army,  without  receiving  the  least  encoui-agement. 
This  is  one  of  the  many  examples  of  inventions,  which,  coining 
before  the  world  was  ready  for,  or  required  them,  have  fallen 
stUl-bom.  Indeed,  the  mathematician  Benjamin  Robins,  who 
may  almost  be  considered  the  father  of  modem  gunnery,  as  far 
bock  as  1747,  pubbshed  a  short  work  explaining  the  true  use  of 
the  spiral  grooves  of  the  n&e  and  their  great  value  in  insuring 
accuracy,  and  suggested  how  advantage  might  be  taken  of 
them  to  enable  us  to  employ  elongated  {egg-shaped)  projectiles 
which  would  give  increased  range  and  accuracy.  He  concludes 
with  the  following  remarkable  prediction : — 

I  shall,  therefore,  close  this  paper  with  preilicting  that  whatever  statu 
shftll  thoronghly  comprehend  the  nature  and  advantage  of  rifled-barrel  pieces, 
tuid,  having  facilitated  and  completed  their  construction,  aholl  introduce  into 
their  armies  their  general  use  with  a  dexterity  in  the  management  of  them, 
they  will,  b;  this  means,  acquire  a  superioritj,  which  will  abuost  equal 
aiifthin^  thnt  has  been  done  iit  any  tiuic  by  the  particular  excellence  of  Any 
one  kind  of  arms,  and  will  perhaps  fall  but  little  abort  of  the  wonderflil 
effects  which  histories  relate  to  have  been  formerly  produced  hy  the  firet 
inventors  of  fire-arms. 

His  advice  was  neglected  for  a  hundred  years.  Might  wo 
not  with  safety  refer  to  the  Austrians  at  Solferino,  and  the 
Chinamen  of  the  Taku  forts,  for  confirmation  of  the  truth  of 
Ilia  prophecy  ?  It  appears  as  if  the  strong  impulse  which  is 
necessary  to  force  on  a  change  bad  never  till  lately  been  called 
into  action ;  though,  at  the  same  time,  in  the  case  of  lai^ 
gims  —  heavy  ordnance  —  another  cause  must  be  allowed  to 
have  exercised  a  certain  amount  of  weight.  Without  the  means 
afforded  by  the  steam-hammer  and  other  modem  mechanical 
and  manipulative  contrivances,  it  would  be  impossible  to  con- 
struct such  guns  aa  those  of  Sir  W.  Armstrong  or  Mr.  Whit- 
worth,  or  their  ammunition.  This,  however,  does  not  apply  to 
the  more  simple  constructiona  followed  on  the  Continent,  and 
which  might  have  been  as  effectively  employed  fifty  years  ago. 

We  will  now  attempt,  though  necessarily  in  a  very  super- 
ficial manner,   to   elucidate   the  reasons  for   a   rifle  being  a 
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more  accurate  anrl  fjip-reacliing  weapou  tliaii  the  old  smooth 
bore ;  for  without  some  knowledge  of  these,  tlie  chauges  can 
scarcely  be  appreciated.  Neglecting  the  form  of  the  outside 
at  present,  let  us  consider  the  interior  only,  and  following  the 
Irishman's  receipt  for  making  a  gun,  as  the  first  stage,  "  take 
a  long  hollow,"  and  we  have  the  long  cylindrical  bore,  closed  at 
one  end,  in  which  the  charge  of  powder  is  ignited,  and  which, 
becoming  very  rapidly,  though  not  instantaneously,  converted 
into  gas,  drives  the  projectile — a  spherical  bullet. — before  it  in 
one  direction,  and  the  gun  iu  the  other.*  Unless  the  gun  be  a 
breech-loader,  the  bullet  must  necessarily,  for  ease  in  loading, 
be  rather  smaller  than  the  bore.  Through  this  interstice, 
termed  windaije,  a  great  deal  of  the  gas  escapes  uselessly; 
whence  thei-e  is  a  great  loss  of  initial  velocity.  And  further, 
the  bullet  goes  bounding  along  the  bore,  striking  first  against 
one  side  and  then  the  otht-r,  and  leaves  it,  not  in  the  direction 
of  the  axis  of  the  piece,  but  in  some  other  direction,  depend- 
ing on  the  side  it  struck  last,  which  is  one  cause  of  inaccuracy ; 
but  it  also,  either  from  having  rubbed  against  one  side  of  the 
bore  more  than  the  other,  or  from  its  not  being  perfectly 
homogeneous, — when  the  centres  of  figiu^  and  gravity  do  not 
coincide,  —  carries  with  it  a  spinning  or  whirHng  motion, 
which  is  another  and  more  important  cause  of  inaccuracy. 
For  this  rotation  causes  great  deflection,  in  the  following 
manner: — Owing  to  its  rapid  motion,  the  air  becomes  more 
condensed  in  front  of  the  bullet  than  behind ;  in  fact,  when 
the  velocity  is  more  than  1,344  feet  per  second  (the  rate 
at  which  air  will  rush  into  a  vacuum),  there  is  a  complete 
vacuum  behind  it.  If  we  imagine  the  bullet  to  combine  with 
its  motion  of  translation,  a  rotation  from  left  to  right  as  we  look 
down  upon  it  while  facing  in  the  ilirection  iu  which  it  is  going ; 
that  is,  representing  the  bullet  in  plan  by  a  shilling,  in  the 
direction  that  the  superscription  runs ;  then  the  air  being 
denser  before  than  behind,  there  will  constantly  be  a  greater 
friction  on  the  anterior  than  on  the  ]iosterior  half  of  the  bullet, 
— a  friction  that  is  opposing  the  motion  of  rotation  of  the  front 
half  to  the  right,  and  therefore  tending  to  deflect  or  make  the 

•  The  jimiianenf  gaaes  generated  occupy,  it  is  computed,  at  the  tempemture 
I  «iippos*dtobeproduoed—3,lXK)°Fahr.,— ft  volume  of  about  2,000  tinieB  the  bulk 
of  the  powder.  Bat  this  point,  aa  well  as  whether,  at  this  high  tcnipcmture, 
I  Mamott'akwof  theelastieityvaiyingM  the  deoiait; holds good.has  never  been 
I  aecuiately  determined.  If,  however,  we  take  Dr.  Hutton's  estimate,  which 
n  low  one,  that  the  first  force  of  fired  gunpowder  is  equal  to  2,000 
I  lUmespheres  (30,000  lb.)  on  the  square  iueh,  snd  that,  ua  Robins  computed, 
[  the  velodty  of  expansion  ia  nbout  7,000  feet  per  second,  we  have  trame  idea 
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shot  roll  ofif  to  the  left.  But  at  the  same  time  one  half — 
supposing  the  bullet  to  be  cut  in  two,  in  the  opposite  direction, 
by  the  plane  of  the  trajectory — ^is  moving  in  the  same  direction 
with,  and  the  other  half  against,  the  motion  of  translation. 
That  is,  in  the  case  just  considered,  the  left  half  would  be 
rotating  in  the  same  direction  as  the  motion  of  translation,  the 
right  half  in  the  opposite  direction ;  consequently,  the  motion  of 
the  right  half  would  be  assisting,  and  the  motion  of  the  left 
retarding,  the  air  in  escaping  past  it.  The  bullet,  therefore, 
constantly  creating  and  meeting  a  denser  medium  on  the  left 
than  on  the  right,  has  a  tendency  to  deflect  to  the  right.  This 
tendency,  which  is  in  the  opposite  direction,  is  stronger  than 
the  one  before  mentioned,  and  the  ball  is  deflected  to  the  right 
— ^in  a  curve,  as  the  velocity  of  rotation  diminishes  less  rapidly 
than  the  velocity  of  translation.*  In  the  same  way  the  range 
is  increased  or  diminished  according  as  the  rotation  of  the  fore 
part  is  upwards  or  downwards. 

From  these  remarks  may  be  gathered  the  general  causes 
which  give  uncertainty  to  the  direction  of  the  flight  of  a 
spherical  ball  from  the  smooth-bored  gun ;  viz.,  uncertain  rota- 
tion and  the  resistance  of  the  air.  In  the  rifle  we  have  a  means 
of  counteracting  these  by  imparting  a  constant  and  fixed^rota- 
tion.  The  rifled  barrel,' instead  of  being  a  plain  cylinder,  has 
spiral  grooves  cut  in  it.  The  ball  fits  these  grooves,  and  in  being 
forced  out  by  the  powder,  is  constrained,  in  the  same  way  as  a 
screw  in  being  withdrawn  from  a  nut,  to  rotate  round  an  axis 
which  is  the  same  as  that  of  the  bore  of  the  gun.  This  rotation 
is  constant,  and  the  tendency  is  for  the  axis  of  a  rotating  body 
to  remain  parallel  to  its  original  direction,t  as  may  be  easily  seen 
with  a  spinning-top ;  and,  moreover,  the  axis  being  coincident 
— at  all  events,  during  the  early  part  of  the  flight  —  with 
the  line  of  the  trajectory,  the  causes  of  deflection  before  con- 
sidered do  not  come  into  play,  while,  at  the  same  time,  any 
irregularities  of  surface  are  brought  first  to  one  side  and  then 
to  the  other;  and  any  deflections  which  might  be  caused  by 
them  are  neutralized. 

Having  now  shown  how  the  inaccuracy  is  overcome,  let  us 
examine  how  the  range  is  increased.     The  obstacle  to  an  in- 

*  Kobiiis  showed  this  very  well  by  an  experiment  with  a  bent  mosket- 
barrel ;  the  ball,  instead  of  following  the  direction  to  which  the  end  of  the 
barrel  was  bent,  was  incoryated  in  the  opposite  direction,  and  crossed  the 
direction  of  the  stiaight  portion.  The  ball,  in  fact,  rubbing  against  the  bent 
po(rtion,  received  a  strong  rotation  in  the  opposite  direction,  and,  as  explained, 
was  deflected. 

t  See  Mechanical  Stinmiarj,  p.  277, — "  Gkms  and  Iron-cased  Ships,"— a 
^mcojectile! 
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crease  of  range  is  the  resistance  of  the  air,  which,  with  high 
velocities,  is  very  great,  as  may  be  gathered  from  the  following 
experimental  resistances  to  a  ball  two  inches  in  diameter,  ex- 
tracted firom  a  table  given  by  Dr.  Hutton.  With  a  velocity 
of  100  feet  per  second,  it  was  -1 74  lb. ;  with  200  feet,  709  lb.; 
with  900  feet,  94-106  lb. ;  and  with  2,000  feet,  102*362  lb. 
As  the  resistance  is  nearly  proportional  to  the  surface  exposed 
to  it,  so,  to  gain  increased  ranges,  it  is  necessary  to  increase 
the  weight  of  the  ball  in  a  greater  ratio  than  the  surface  ex- 
posed. For  if  two  balls,  one  twice  the  weight  of  the  other, 
exposing  the  same  surface  to  the  resistance  of  the  air,  are  pro- 
jected with  the  same  velocities,  the  heavier  having  twice  the 
momentum  or  store  of  motion,  has  twice  the  power  of  over- 
coming the  resistance ;  that  is,  twice  the  range.  With  smooth- 
bored  guns  and  spherical  shot,  the  only  way  of  accomplishing  this 
(increased  density  being  practically  out  of  the  question),  is  to 
increase  the  diameter  of  the  shot,  when  the  weight  increasing 
as  the  cube,  and  the  surface  as  the  square  of  the  diameter,  the 
desired  result  is  obtained,  as  for  as  the  other  circumstances  will 
admit. 

With  high  velocities  (as  was  shown  by  Dr.  Hutton),  the 
resistance  rapidly  rises  in  a  variable  ratio,  which  increases  more 
and  more  above  the  square  of  the  velocity ;  so  that,  beyond  a 
certain  point,  the  increase  is  of  no  avail. 

In  the  rifle,  however,  the  power  of  impressing  a  rotation  gives 
us  an  advantage  in  overcoming  the  resistance  of  the  air. 
For,  as  the  tendency  is  for  the  axis  of  a  rotating  body  to 
remain  parallel  to  its  original  direction,  if  we  project  an  elon- 
gated shot,  it  will  be  maintiiinod  with  its  point  foremost  during 
the  flight,  and,  in  proportion  to  its  weight,  will  present  a  very 
small  surface  to  the  resistance  of  the  air.  Thus,  if  we  compare 
Mr.  \VTutworth^s  3-poundor  with  the  old  3-pounder,  the 
weights  of  the  shot  are  the  same,  but  the  diameter  of  the 
spherical  shot  is  2*91  inches,  and  of  the  Whitworth  1*5  inch; 
the  surfaces  are,  therefore,  as  8*47  to  2*25;  that  is,  the  Whit- 
worth, with  an  exposed  surface  of  only  about  one-fourth  that  of 
the  3-pounder,  has  the  same  weight  wherewith  to  overcome 
the  resistance  ottered  by  the  atmosphere.  Hence  the  enormous 
range  that  was  obtained, — 9,088  yards,  or  upwards  of  5^  miles. 
It  must  not,  however,  be  inferred  from  this  that  the  pro- 
jectile may  be  indefinitely  increased  in  length,  and  increased 
ranges  thereby  obtained.  For  as  the  powder  is  by  no  means 
instantaneously  converted  into  gas,  we  very  soon  arrive  at  a 
limit  beyond  which  it  is  useless  to  increase  the  charge ;  for  it 
would  not  be  wholly  exploded  before  the  shot  left  the  gun,  and 
we  arrive  at  a  point  where  the  velocity  is  decreased  without  any 
corresponding  gain.     It  is  perhaps  right  to  notice  here  the 
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erroneous  idea,  that  aa  elongated  rifle  projectile  has  a  much 
greater  initial  velocity  than  a  round  shot.  A  Uttle  considera- 
tion will  show  that  this  is  not  the  caae.  With  the  same  pres- 
sures acting  through  the  same  spaces,  that  is,  similar  charges  fired 
under  like  conditions,  the  velocities  of  the  shot  will  be  inversely 
as  the  square  roots  of  their  weights.  Besides  which,  iu  the 
caae  of  the  riSe,  there  is  the  work  lost  in  friction  and  in  ^ving 
the  rotation.  Where  the  rtfle  does  gain,  is  in  this ;  that  whereas, 
taierle  pai-ibiig,  the  initial  velocities  are  inversely  as  the  squares 
of  the  weights,  the  resistances  of  the  air  rise  in  a  muchMgher 
proportion  than  the  squares  of  the  velocities,  when  these  are 
high.  A  limit  is,  therefore,  reached  beyond  which  it  is  useless 
to  increase  the  velocity  of  the  round  shot,  and  which  it  is 
possible  nearly  to  attain  with  the  rifle  projectile.  The  following 
table,  extracted  from  the  "  Lectures  on  Artillery,"  by  Major 
Owen,  R,A.,  and  Captain  Damos,  R.A.,  at  the  Royal  Military 
Academy  (from  which  work  we  also,  by  their  kind  permission, 
copy  the  drawings  of  the  gun  and  fiizes),  will  illustrate  these 
remarks,  showing,  as  it  does,  that  at  first  the  higher  velocity  of 
the  12-pounder  round  shot  gives  it  the  advantage  over  the 
Armstrong. 


weight   6   cwt.,   charg«  } 
lib.  601 ) 

12-pounder    (service),) 
weight  18  cwt,  charge  > 

RASQES   AT  ELEVAT10K8  OF- 

Point 

.= 

f 

3° 

*■■     1      f 

300 
300 

OdO 
700 

900 
1,000 

1,200 
1,200 

1,5(10    1,600 
1,«0    1,«X> 

This  table,  moreover,  does  not  fully  e.rprcus  the  diflTerenco  in 
initial  velocities  of  the  two  shot;  for,  paradoxical  as  it  may 
appear,  the  ranges  of  the  elongated  projectile  are,  up  to  about 
0°  of  elevation,  absolutely  greater  in  the  resisting  atmosphere 
than  they  would  be  in  ractio ;  for  the  elongated  shot,  from  its 
rotation,  retains  the  same  inclination  to  the  horizontal  plane 
throughout  the  flight,  aod  consequently  acquires  a  continually 
increasing  obliquity  to  the  curve  of  its  flight.  And  the  effect 
of  this  obliquity  is,  that  the  projectile  is  in  a  measure  sustained 
upon  the  air,  just  as  a  kite  is  supported  by  the  current  of  air 
meeting  the  inclined  surface ;  and  its  descent  being  retarded,  it 
has  time  to  reach  a  greater  distance.  At  least  this  is  Sir  W. 
Armstrong's  explanation,  and  there  is  no  doubt  that  whereas 
the  12-pounder  witJi  an  initial  velocity  of  about  1,600  feet  per 
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second,  does  not,  at  2°  of  elevation,  attain  two-thirds  of  the 
range  it  would  have  in  vacuo,  the  Armstrong,  with  an  initial 
velocity  of  about  1,050  feet  per  second,  exceeds  it  by  about 
120  yards. 

Prom  the  above-mentioned  obliquity  of  the  elongated  pro- 
jectile to  the  curve  of  its  flight,  and  the  consequent  unequal 
action  of  the  resistance  of  the  air  above  and  below,  arises  a 
deviation  in  its  flight,  which  is  termed  d^vatioii ;  but  this  is 
constant  for  similar  ranges,  and  can  be  allowed  for. 

We  now  come  to  a  practical  difficulty  in  the  manufacture  of 
large  guns.  This  difficulty  was  found  even  in  making  round-shot 
guns  of  above  eight  inches  in  diameter  of  bore,  strong  enough  to 
withstand  the  charge  required  to  impart  high  velocities  to  sohd 
shot ;  and  with  elongated  shot  this  difficulty  is  greatly  increased, 
because  the  weight  of  the  projectile  is  increased  in  proportion 
to  the  size  of  the  bore.  For  as  was  pointed  out,  we  beUeve, 
first  by  Dr.  Hutton,  it  is  of  no  use  to  increase  the  thickness 
of  metal  in  the  gun  beyond  a  certain  point.  Let  us  take  the 
cross-section  of  a  gun,  that  is  to  say,  an  annulus,  and  inquire, 
what  is  the  precise  action  of  the  exploded  powder  on  this? 
We  know  that  iron  in  resisting  a  tensile  strain  is  extended 
(a  small  portion  of  the  extension,  from  want  of  perfect  elasti- 
city, being  permanent),  and  the  gun,  or  the  portion  of  it 
which  we  are  considering, — ^the  annulus,  is  therefore  enlarged, 
this  enlargement  being,  to  a  great  extent,  only  momentary. 
But  though  it  is  enlarged,  the  area  of  the  annulus,  which, 
being  the  cross  section,  represents  the  amount  cff  metal  in  the 
gun  at  that  point,  must  remain  the  same  \  therefore  the  width 
must  diminish ;  or,  which  is  the  same  thing,  the  circumference 
of  the  inner  circle  must  be  increased  in  a  greater  ratio  than  the 
outer ;  i.  e,,  the  inside  of  the  gun  must  be  more  stretched  than 
the  outside.  Now,  if  we  consider  the  annulus  divided  into  its 
component  concentric  rings,  the  greater  the  distance  of  each 
successive  ring  from  the  centre,  the  less  will  it  be  stretched, 
the  less  will  be  the  strain  on  it,  and  the  less  good  will  it 
do, — till  we  arrive  at  a  point  when  the  inside  of  the  bora  or 
inside  ring  will  be  ruptured,  before  any  strain  is  taken  by  the 
outside ;  so  that,  beyond  a  ceertain  point,  increasing  the  thick- 
ness of  the  metal  is  useless. 

In  order  to  make  the  gun  sufficiently  strong,  various  means 
have  been  suggested  (Captain  Blakeley,  some  of  whose  guns 
were  in  the  Exhibition,  having  been,  we  believe,  one  of  the 
first  and  most  successful  in  practically  meeting  the  difficulty), 
such  as  shrinking  or  driving  on  rings  of  metal  on  an  inner 
core,  or  by  winding  wire  on  it  with  an  increasing  strain, 
so  that  what  is  called  an  "initial  tension ^^  is  given  to  the 
outside  of  the  gun;  and  the  successive  rings  of  the  annulus 
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in  their  normal  state  vary  from  a  state  of  compression  within  to 
tension  withmd  ;  each  part  thereby  bearing  its  own  work — ^that 
is,  when  the  strain  comes  on  it,  the  whole  thickness  of  the  gun 
is  serviceable  in  resisting  it. 

We  have  now  to  consider  the  projectile.  Windage,  or  the 
looseness  of  the  bullet  in  the  bore,  for  ease  in  loading,  has 
been  before  adverted  to,  with  the  inaccuracies  to  which  it  gives 
rise.  In  the  rifle,  where  the  spherical  bullet  was  used,  there 
was  necessarily  no  windage,  for  the  bullet,  in  order  to  take 
the  grooves,  was  (except  in  the  two-grooved  rifle  with  belted 
ball)  forced  down  by  a  heavy  ramrod  and  mallet.  This  difficulty 
in  loading  was,  indeed,  one  of  the  main  objections  to  the  rifle. 
Breech-loaders  and  expanding  bullets  afford  means  of  avoiding 
windage  and  yet  loading  easily. 

The  methods  by  which  the  modem  cylindro-conical  projectile 
is  made  to  take  the  rifling,  or  fit  the  grooves  of  the  gun,  may 
be  classed  under  three  heads : — 

1.  The  mechanical  fit,  where  the  projectile  is  made  of  the 
exact  form  of  the  bore  before  being  inserted  in  it.  The  pro- 
jectile may  be  of  hard  metal*  throughout.  This  plan  has  been 
adopted  by  Mr.  Whitworth,  Mr.  Lancaster,  Captain  Blakeley, 
and  others,  in  England,  and  in  all  the  foreign  ordnance  we 
have  seen. 

2.  By  making  the  projectile  (which  must,  therefore,  be  at 
least  coated  with  a  soft  metal)  rather  larger  than  the  bore 
of  the  gun.  It  is  inserted  at  the  breech,  which  is  enlarged 
to  receive  it,  and  it  takes  the  rifling  by  being  forced  forward 
by  the  powder  and  crushed  into  the  grooves.  This  plan  is 
adopted  by  Sir  William  Armstrong,*  and  also  in  many  breech- 
loading  small-arms. 

3.  fiy  the  projectile,  which  is  of  some  soft  metal,  as  lead, 
and  is  small  enough  to  be  loaded  at  the  muzzle,  being  made  to 
expand  into  and  take  the  grooves  by  the  explosion  of  the  powder. 
The  projectile,  then,  generally  has  a  hollow  at  the  base,  in  which 
a  wooden  or  iron  plug  is  inserted.  This  having  less  specific 
gravity  than  the  lead,  is  driven  forward  by  the  discharge,  and 
expands  the  bullet.  It  is  found  also,  that  when  the  projectile 
is  proportionately  rather  long,  the  hollowed  base,  either  with 
or  without  a  plug,  is  unnecessary;  the  expansion  tak^  place 
sufficiently  without  it,  from  the  explosion  acting  in  the  manner 
of  a  blow,  and  forcing  the  base  of  the  cylinder  forward  before 
the  front  has  had  motion  communicated  to  it.  This  plan, 
though  very  generally  adopted  for  small-arms,  has  never  suc- 
ceeded with   ordnance.     In   small-arms   it  is  very  generally 

*  Sir  W.  Aimstrong  has,  howeTer,  rnsde  some  of  his  large  gans  moade- 
loAdcTB,  on  the  ^hutd  {Hnnciple,  which  is  of  the  natnre  of  a  mechanical  fit 
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termed  the  Minie  rifle,  Captain  Mini^,  of  the  French  army, 
having,  though  he  was  not  the  inventor,  first  brought  it  very 
prominently  forward.  Captain  Norton  was,  we  believe,  the 
re^  inventor  of  the  expanding  bullet. 

Considering  the  Armstrong  and  Whitworth  rifles  as  the 
most  clal)orate  English  types  of  the  two  systems  of  rifling,  we 
will,  as  far  as  possible,  describe  them.  In  Plate  VII.  will  be 
seen  a  di*awing  of  the  Armstrong  gun,  of  the  shell,  and  the  two 
fuzes,  and  drawings  of  the  ordinary  and  flat-headed  Whitworth 
shot.  The  process  of  manufacture  of  the  Armstrong  gun  is 
so  very  complicated  that  it  would  be  impossible  without  numer- 
ous plates  to  give  a  description  of  any  value.  Suffice  it  to  say, 
that  the  guns  are  made  of  wrought-iron  bars,  coiled  and  then 
welded  together  in  lengths  of  about  two  or  three  feet.  These 
tubes  are  then  welded  together  and  formed  into  a  long  barrel. 
This  constitutes  a  core,  which  is  strengthened  at  the  breech, 
where  the  action  of  the  powder  is  the  greatest,  by  similarly 
made  cylinders  or  tubes  of  wrought  iron,  which  being  con- 
structed of  such  a  size  that  they  are  too  small  when  cold,  are 
put  on  when  expanded  by  heating.  When  these  cool  and  con- 
tract, they  aflbrd  the  necessary  initial  tension.  The  breech  is 
forged  solid,  and  welded  on.  The  gun  is  loaded  at  the  breech 
through  the  powerful  hollow  screw,  which  is  shown  in  the 
plate.  The  charge  having  been  inserted,  the  vent-piece  is 
dropped  into  the  slot  behind  it,  and  tightened  up  by  means 
of  the  screw  through  which  the  charge  was  inserted.  The 
vent-piece  has  a  disc  of  copper  on  its  face,  which,  by  this 
operation,  enters  the  bore,  and  by  its  expansion  at  the  time  of 
explosion  prevents  any  escape  of  gas.  Through  the  vent  in  it, 
the  gun  is  fired.  The  number  of  grooves  varies  in  different 
cahbres ;  in  some  of  the  larger  ones  there  being  as  many  as 
forty.  Tliese  grooves  are  vc^ry  shallow,  with  one  side  (the  one 
on  which  the  shot  bears  while  coming  out)  rectangular,  and  the 
other  rounded  off.  The  rapidity  of  twist  or  pitch  of  rifling 
varies  from  one  turn  in  thirty  to  one  turn  in  thirty-eight 
diameters.  The  bore  of  the  gun,  up  to  a  sufficient  distance  in 
front  of  the  vent-piece,  is  smooth  and  enlarged  to  form  a 
chamber,  into  which  the  shot  and  charge  is  pushed  by  hand. 

The  following  description  was  given  by  Sir  W.  Armstrong, 
of  the  projectile — the  shell, — ^in  a  paper  printed  by  tYiehistitution 
of  Civil  iJufjinoers ;  and  with  some  fiirther  description  is  ex- 
tracted from  Major  Owen  and  Captain  Dames's  lectures  : — 

The  projectile  consists  of  a  very  thin  ca9t-hx>n  shell,  the  interior  of  which 
is  composed  of  forty-two  seguient-shaped  pieces  of  cast-iron,  built  up  in 
layers  around  a  cylindrical  cavity  in  the  centre,  which  contains  the  bursting 
chjirjro  and  tlic  concussion  anran^ement.    The  exterior  of  the  shell  is  thinly 
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coated  with  lead,  which  is  applied  b;  placing  the  shell  in  a  mould  uud 
pouring  melted  lead  round  it.*  The  lead  is  lUlowed  to  percolate  uniong  the 
e^menU,  so  bb  to  fill  up  the  ititeratices,  the  cetitrul  cavity  being  kept  open 
hy  the  insertiou  of  a  st«e1  cote.  lu  this  etKte  the  projectile  is  »o  compact 
that  it  might  he  fired  through  six  feet  of  hard  timber  without  iujury,  while 
its  resistance  to  a  bursting  force  from  within  is  so  small  thai  le^  thnii  one 
ounce  of  powder  is  sitlficieQt  to  break  it  in  pieces. 

The  segmental  pieces  act  like  the  vonssoirsf  of  a  bndge  in 
fact,  in  fitrengthening  the  shell ;  but  are  easily  liberated,  when 
they  are  very  destructive.  This  same  projectile  can  be  used 
as  a  shell ;  by  leaving  out  the  bursting  charge,  as  a  shot ;  by 
arranging  the  fuze  so  as  to  bui'st  it  as  it  leaves  the  muzzle 
of  the  gun,  as  common  case ;  or,  lastly,  by  arranging  the  fuze 
to  burst  it  just  before  reaching  the  object,  as  shrapnel.  Such 
simplicity  of  ammunitiouj  which  further  enables  one  gnn  to 
fulfil  aU  purposes  of  gun  and  howitzer,  is  of  the  very  greatest 
advantage.  Two  descriptions  of  fuzes  are  used  by  Sir  W. 
Armstrong;  the  one  a  percussion  fuze  for  use  when  it  ia  in- 
tended to  burst  the  shell  on  striking  an  object ;  the  other,  a 
time  fuze,  to  explode  it  at  any  given  length  or  time  of  range, 
without  its  striking  an  object,  as  when  used  as  case  or  shrapnel. 
It  must  be  remembered  that  the  gun  is  a  breech-loader,  and  that 
there  is  no  windage  by  which  the  gas  or  flame  of  the  powder 
as  with  ordinary  gnns,  get  round  the  shot  and  ignite  the 
fuze.  The  latter  has,  fiierefore,  to  ignito  itself  at  the  instant 
of  discharge.  This  is  effected  by  a  percussion  arrangement ; 
the  rest  of  the  fiize  being  veiy  much  on  Breithaupt's  principle. 
Sir  W.  Armstrong  thus  describee  his  fuze : — 

The  body  ot  the  time  fuze  (fig,  3)  is  made  ot  a  mixture  of  lead  utid  tin 
cast  to  the  required  fonn  in  a  mould.  The  fuze  uuiiipodtion  is  Btamped  into 
a  channel  forming  nearly  an  entire  circle  round  the  body  of  the  fiwie,  and  in 
afterwards  papered  and  Tamishod  on  the  extctual  aurfitcea.  As  the  shell 
fitted  accurately  into  the  gun,  there  was  no  passage  of  flame  by  which  the 
fuw;  could  be  ignited.  The  effect  is,  therefore,  produced  in  the  following 
manner  :^A  small  quantity  of  detonating  composition  ia  deposited  at  the 
bottom  of  the  cylindrical  cavity  in  the  centre  of  the  fuze,  and  above  this  was 
placed  a  sninll  weight  or  striker,  terminating  in  a  sharp  point  presented 
downwards.  This  striker  is  secured  in  ita  place  by  a  pin,  which,  when  the 
gun  ia  fired,  is  broken  by  means  of  the  w*  iitertim  of  the  striker.  The  deto- 
nator is  then   instantly  pierced  by  the  point,  and  ia  thus  tired.     The  flume 


*  Mr.  Bashley  Brittsu's  pbui  of  joining  the  lead  to  the  iron  by  mi  interior 
skin  of  zinc  is,  we  believe,  now  adopted. 

t  The  vowisoir  is  the  tccLnical  name  given  to  the  wedge-shaped  stones 
which  constitute  an  arch. 
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thus  prodnccil  poascs  into  an  aDniiJiir  apuce  formeii  witliin  the  revtilviufj 
cover,  which  T«ats  on  tho  uppvr  aurfoue  ot  the  ftize  composition  ;  and  from 
this  annular  space  it  ia  directed  oiitwnrds  through  lU  opening,  bo  as  to 
impinge  ou  uid  to  ignite  the  fuze  composition  at  any  required  port  of  the 
circle-  The  fuze  thus  iguited  liums  in  both  directions,  btit  only  takes  effect 
at  one  extremity,  where  It  camiuuiiiciites  with  a  small  magazine  of  powder  in 
the  centre.  The  fuze  is  surrounded  by  a  scale-paper,  graduated  to  accord 
with  the  elevation  of  the  gun,  so  that  when  the  range  of  a  distant  object  is 
fbnnd  by  trial,  it  is  only  neceiisary  to  turn  the  igniting  aperture  of  the  cover 
to  th«  point  on  the  fine  ocale  corresponding  with  the  degrees  and  minutes  of 
elevution  on  the  tangent  scale. 

The  concuifiion  fuze  (fig,  4  )  is  on  nearly  the  same  principle.  A  striker  with 
a  point  presented  upwards  is  secured  in  a  tube  by  a  wire  fostening,  which  is 
broken  on  the  tiring  of  the  gun  :  the  striker  being  thus  liberated,  recedes 
through  a  amall  ipucu,  and  testa  nt  the  bottom  of  the  tube  ;  but,  an  soon  as 
the  shell  meets  with  any  clieck  xn  ita  motion,  the  striker  runs  forward  and 
[uerces  the  detonator  in  front ;  by  which  meann  the  bufHting  charge  m 
ignited. 

The  Whitworth  gun  may  bo  either  a  breech-ioader  or  a 
tnnzzle-loaiier, — that  is  to  say,  some  are  made  to  toad  at  the 
breech ;  but  their  constroction  is  snch,  that  if  anything  in  the 
breech -loading  apparatus  should  go  wrong,  the  gun  is  not  dis- 
abled, as  with  the  Armstrong,  but  can  bo  loaded  at  the  muzzle. 
The  form  of  the  bore  can  perhaps  best  bo  understood  by 
examining  the  shot  of  which  drawings  are  given  (figs.  5  and  6), 
and  imagining  the  bore  which  will  fit  them.  It  is  in  fact  in 
section  a  hexagon  mth  the  angles  rounded  off.  If  we  imagine 
this  section  to  move  along  tho  bore  with  a  rotation  which  would 
muko  one  complete  turn  while  moving  along  a  length  of  twenty 
diameters  {which  is  the  pitch  given  in  tho  llinstratod  Catalogue 
of  the  Exhibition,  from  which  the  drawings  arc  taken,  for  all 
cahbres),  it  gives  tho  bore.  Mr.  Whitworth  constructs  all  his 
guns  of  homogeneous  iron,  tho  smaller  colHires  being  simply 
bored  out  of  a  solid  bar,  and  the  larger  ones  strengthened  by 
wrought-iron  hoops  forced  on  by  hydraulic  pressure.  To  secure 
ease  in  loading,  without  windage  (except  to  a  very  small  ex- 
tent), tliose  pordons  of  the  sides  and  angles  of  the  hexagon  of 
the  bore  on  which  the  shot  bears  while  being  rammed  down 
from  the  mnzzle,  arc  eased  off  slightly.  The  shot  bearing  close 
on  the  other  portions  when  being  driven  out  by  the  powder, 
pre\-ent3  nearly  all  waste  by  windage.  The  ordinary  shot,  which 
is  cast,  is  put  into  a  lathe  to  be  faced  to  fit  the  bore,  though,  on 
occasion,  it  may  be  finished  in  casting.  Mr,  Whitwortn  haa 
found  that,  by  diminishing  off  tho  tail  of  the  projectile,  aa  shown, 
a  grotttly  increased  range  is  obtained.  The  shot  with  which  the 
extraordinary  penetrations,  lately  reported  in  tho  newspapers, 
wa-s  obtained  against  iron  plates,  is  of  the  form  shown  in  fig.  6, 
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flat-headed.  Mr.  Wliitvvorth's  theory  is,  that  the  flat-hoaded 
shot  punches  out  a  portion  of  metal  cleiut,  while  a  great  deal  of 
the  momentum  of  the  pointed  shot  is  lost  in  compressing  the 
metal  s^ldswnys,  like  a  wedge,  as  it  penetrates ;  thereby  at  each 
instant  creating  a  greater  opposition  to  its  advance.  These 
shot  are  made  of  steel  or  homogeneous  iron,  or  faced  -with  it. 

At  the  late  experiments  at  Shoeburyness,  the  Wliitworth 
120-pounder,  at  a  range  of  800  yards,  sent  a  flat-headed  shell, 
which,  with  its  bursting  charge  of  5  lb.,  weighed  150  lb., 
through  a  target  consisting  of  5-inch  iron  plates,  on  a  12-inch 
teak  backing,  with  a  |-inch  wrought-rron  skin  within,  the  shell 
bursting  inside.  The  70-pounder,  at  a  range  of  600  yards, 
sent  a  shell  weighing,  wdth  its  bursting  charge  of  3  lb.  12  oz. 
of  powder,  81  lb.,  through  4i^-inch  plates,  with  18-inch  teak 
backing  and  a  |-inch  skin.  No  fuze  is  required  for  these 
shells,  as  the  passage  through  the  iron  plates  heats  them  suffi- 
ciently to  ignite  the  powder.  In  the  ordinary  Whitworth  shell 
the  percussion  arrangement  is  not  required  in  the  fuze,  as  the 
flame  can  communicate  with  it.  In  the  Whitworth  breech- 
loader, the  breech  is  closed  by  a  cap  which  screws  on  outside. 
This  cap  works  in  an  iron  hoop,  which  is  attached  by  a  hinge 
to  the  side  of  the  breech.  When  unscrewed,  the  cap  is  by  this 
means  opened  back  like  a  door,  disclosing  the  bore  for  the 
insa:tion  of  the  shot  and  cartridge.  The  vent  is  in  the  centre 
of  the  cap,  in  the  axis  of  the  gun.  The  cartridge  is  contained 
in  a  tin  or  copper  case,  which  prevents  any  escape  of  gas.  The 
mouth  of  the  cartridge  is  closed  by  a  lubricating  wad,  which 
lubricates  and  cleans  the  bore  after  each  discharge.  This  wad 
has  also  now  been  adopted  with  the  Armstrong  gun,  and  avoids 
the  necessity  of  constant  sponging  out. 

These  few  remarks  would  scarcely  be  complete  without  some 
comparison  between  the  rival  systems.  General  Morin,  in  the 
June  number  of  the  Annales  du  Conservatoire  Impfmal  des 
Arts  et  Metiers,  makes  some  remarks  which  appear  to  be  just, 
though  there  are  some  portions  of  the  article  in  which  the  able 
author  seems  to  have  been  labouring  under  a  misconception. 
He  says  that  the  advantages  of  the  Armstrong  projectile  are 
compensated  for  by  numerous  defects.  The  manufacture  of  the 
projectiles  is  very  deUcate.  Their  nature  is  such  as  to  require 
a  care  in  preservation  which  the  hazards  of  war  render  it  im- 
possible to  afford  them.  While,  on  the  other  hand,  after 
describing  the  Whitworth  system,  and  commenting  on  what  he 
considers  an  excess  of  nicety  and  exactness  in  their  manu- 
facture, as  shown,  which  is  not  by  any  means  indispensable,  but 
may  on  gervice  be  found  not  only  superfluous  but  inconvenient, 

highly  of  the  Whitworth  principle,  and  says  that, 
are  modified  so  far  as  experience  and  the 
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exigencies  of  service  may  requii'e,  the  system  is  worthy  of  the 
highest  attention. 

War  is  a  rough  and  rude  master,  and  though  we  cannot  but 
admire  the  extraordinary  ingenuity  and  the  great  mechanical  skill 
bi^ught  by  Sir  W.  Armstrong  to  bear  in  the  construction  of  his 
guns,  and  the  perfect  contrivance  which  it  is,  when  wo  consider 
die  great  care  required  even  in  preventing  corrosion  or  injury 
to  the  bore,  we  may  well  doubt,  without  presumption,  whether, 
though  tested  in  a  short  campaign  in  China,  from  starting  on  a 
wrong  basis,  his  ingenuity  has  not  been  misdirected,  in  creating 
a  weapon  too  deUcate  for  the  rough  handling  and  neglect  in- 
separably incident  to  a  protracted  European  campaign. 

Our  limits  forbid  our  entering  on  the  description  of  the 
numerous  other  ingenious  and  original  inventions  exhibited  in 
the  military  court;  such  as  Captain Powkes's  admirable  collapsing 
canvas  pontoons ;  Captain  Boxer's  diaphragm  shells  and  para- 
chute lights ;  and  the  various  small-arms,  &c.,  which  rendered 
this  display  so  instructive.  These  will  bo  found  described  in  the 
jury  reports,  which  wo  have  endeavoured  to  supplement,  to  a 
certain  extent,  by  a  popular  description  of  the  principles 
involved. 

What  will  all  this  lead  to  ?  Are  armies  and  navies,  like  the 
famed  Kilkenny  cats,  to  fight  till  nothing  but  their  tails  are 
left  ?  Where  will  it  airend  ?  These  are  complex  questions,  whidi 
must  have  suggested  themselves  to  many.  And  yet  there  is  a 
simple  solution  which  presents  itself.  In  affairs  of  honour  with 
the  small-sword,  A's  and  B's  seconds  would  egregiously  fail  in 
their  duty  if  they  permitted  B  to  use  a  rapier  an  inch  longer 
than  A's.  All  A's  swordsmanship  would  be  thrown  away,  his 
most  scientific  attack  lost,  if,  when  finally  lunging  on  his  anta- 
gonist, B  had  simply  straightened  his  arm.  Before  A's  rapier 
could  reach  him,  that  one  extra  inch  had  given  B  the  victory ; 
he  had  "  pinked  "  A. 

K  an  extra  length  of  sword  thus  secures  the  victoiy,  one 
would  infer  that,  in  the  days  when  swords  were  worn  and  used, 
they  would  all  have  been  of  the  utmost  length  consistent  with 
the  capabihty  of  the  wearer  to  wield  them.  Yet  an  examination 
of  an  old  armoury  will  prove  this  to  have  been  anything  but 
the  case.  In  the  single  combat,  the  chances  undoubtedly  are, 
within  certain  limits,  with  the  longer  sword.  And  yet  use  and 
experience  seem  to  have  proved  that,  for  all  general  purposes, 
a  rather  under-sized  sword  was  in  the  long-run  most  efficient. 
Is  it  not  so  with  armies  ?  For  an  army  with  the  comparatively 
short-ranged  smooth  bore  to  meet  another  equipped  witli  the^ 
long-range  rifle,  would  in  all  probability  be  to  court  defeat, — a 
probability  varying  from  certainty  on  a  plain,  to  even  chanoes 
on  very  broken  ground.     A  commander  cannot  neglect  any 
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aiiddon  improvemcnta  of  his  enemy.  But  when  both  armies 
come  to  improving  their  armsj  and,  as  a,  uecessary  consequence, 
comphcating  highly  their  organization  for  supply  and  equip- 
ment, will  they  not,  as  with  the  sword,  tacitly  revert,  after 
experience,  to  something  simpler  ?  The  change  being,  perhaps, 
liastened,  as  aO  history  demonstrates,  when  wars  become  hi^ly 
complex,  by  some  man  with  genius  grasping  the  just  mediam 
to  which  complexity  can  be  carried  with  e&ciency,  and,  disre- 
gording  the  long  sword  of  his  antagonist,  closing  with  him 
victoriously.  Wars,  at  all  events,  have  not  become  more  bloody 
since  liro-arms  and  their  improvements  have  come  into  vogue. 


No,    VII. 

THE     ZOOLOGY     OF     THE     INTERNATIONAL 

EXHIBITION. 

BY  CUrEBEHT  COLLINOWOOD,  M,B.,  F.L.S.,  le. 


SCATTERED  up  and  down  the  vast  building  which  has 
been  the  centi-e  of  attraction  to  so  many  thousands  daring 
the  past  summer,  the  lover  of  Natural  History  found  ample 
material  to  attract  his  attention,  and  to  encourage  him,  if  he 
were  fortunate  to  have  at  his  command  sufficient  time  to  make 
a  8j-stematic  examination  of  the  contents,  to  devote  a  day  to 
its  zoological  and  botanical  treasures.  He  would  soon  perceive, 
that  although  there  were  numberless  nooks  of  the  Exhibition 
which  yielded  something  of  interest  in  this  department,  never- 
theless they  were  chiefly  conceuti-ated  about  the  colonial  cotirts, 
which  in  some  instances  were  furnished  with  scarcely  anjrthing 
else  but  the  ominal  and  vegetable  productions  of  the  colony, 
acix>mpanied  by  specimens  of  the  raw  material  derivable  from 
them.  This  fact  at  once  afibrds  an  indication  of  the  manner 
in  which  a  brief  sketch  of  this  department  of  the  Ebchibitioo 
ahoald  be  treated ;  and  as  the  animals  and  vegetables  were  thas 
to  n  great  extent  geographically  arranged,  so  also  they  should 
be  described. 

Let  ns  first  visit  our  most  dititant  colonies,  which,  dtaated  at 
the  antipodes  of  this  country,  yield,  as  might  be  expected,  t<onie 
of  the  most  remarkable  forms  of  animal  life.  Victoria,  which 
only  emerged  into  an  indi^-idual  existence  in  1851,  and  is  cow  a 
flourishing  colony  of  forty-seven  municipalities,  »nt  specimens 
of  some  of  its  curious  marsupial  animals.  These  creatunrs, 
represented  by  the  Kangaroo  and  'H'ombat,  are  characterized 
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by  a  pouch  or  bag,  in  which  the  young  are  carried  for  a  con- 
siderable period  after  birth.  Thm  is  rendered  necessary  by 
the  fact  that  they  are  bom  in  an  imperfectly-formed  condition^ 
so  that  they  are  incapable  of  at  once  existing,  like  other 
mammalia,  in  the  outer  world  into  which  they  are  rudely  and, 
as  it  were,  prematurely  thrust.  They  are,  therefore,  imme- 
diately transferred  into  the  maternal  pouch,  in  which  the  teats 
are  situated,  and,  fastening  on  to  them,  they  remain  snug  and 
secure  from  danger.  The  new-bom  kangaroo  is  but  an  inch 
in  length,  bUnd,  and  with  .very  rudimentary  limbs  and  tail; 
and  it  is  believed  that  this  remarkable  character  has  reference 
to  the  physical  constitution  of  the  country,  where  water  is  very 
scarce ;  so  that,  instead  of  leaving  their  young,  as  other  animals 
would  do,  while  they  travel  great  distances  to  quench  their 
thirst,  they  are  thus  enabled  to  carry  with  them  tneir  helpless 
offspring,  in  those  long  migrations  which  ai-e  necessitated  by 
the  scarcity  of  water.  These  singular  animals  are  abundant 
in  Australia  and  Tasmania,  which  thus  form,  as  Forbes  re- 
marked, a  peculiar  zoological  province,  where  wo  have  the 
lowest  conditions  of  the  vertebrate  typo  assembled,  as  if  to 
indicate  a  rudimentary  stage  of  the  world's  histor}'. 

One  genus  of  pouched  animals,  the  Opossum  {Diihlphi/s), 
is  found  in  America,  and  another  {Cuseim),  is  Malayan;  but 
with  these  exceptions,  they  inhabit  no  part  of  the  world  but 
those  just  indicated. 

In  the  Australian  courts  also  might  have  been  seen  those 
remarkable  animals  the  Duck-billed  Platypus  (Orniihorhynchvs) , 
and  the  Porcupine  Ant-eater  {l^khidna),  anomalous  quadrupeds, 
closely  allied,  and  constituting  together  the  order  of  Mono- 
tremes.  The  former  is  aquatic,  with  a  flattened  beak,  like  a 
duck,  and  close-set  fur,  like  a  mole ;  the  latter  terrestrial 
and  insectivorous,  with  a  cylindrical  tongue  like  the  true  ant- 
eater,  and  covered  with  spines  like  a  hedgehog — both  strictly 
limited  to  Australia  and  Tasmania.  A  very  beautiful  skeleton 
of  the  Echidna,  prepared  by  Professor  Hyrtl  of  Vienna,  in  the 
Austrian  court,  showed  the  curious  marsupial  bones,  remarkably 
large  in  this  species.  These  bones  are  two  in  number,  diverg- 
ing forward  from  the  front  of  the  pelvis,  for  the  support  of  the 
marsupial  pouch.  It  is  not  a  little  noticeable  that  they  are 
also  found  in  the  males,  which  have  no  pouch.  In  some 
respects  these  two  quadrupeds  may  be  considered  to  connect 
the  mammalia  with  the  class  of  birds. 

Tlie  productions  of  New  South  Wales,  South  Austraha, 
Western  Australia,  Victoria,  and  Queensland,  may  for  all 
purposes  be  considered  together,  having  very  much  in  com- 
mon ;  and  with  them  may  be  included  Tasmania.  In  all  are 
found    the    characteristic    marsupial    animals,   of  which    the 
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Kangaroo  ia  the  best  example ;  the  Great  Kangaroo,  howerer, 
is  becoming  scarce,  though  the  Rod  Kangaroo,  now  only  found 
in  the  interior  of  Now  South  Walea,  is  much  rarer.  The  most 
common  Tasmanian  apecies  ia  Bennett's  Kangaroo,  of  which 
the  moat  ia  eaid  by  Mr.  Gould  to  be  excoUeut,  and  wKch  it  is 
believed  might  easOy  be  acclimatized  in  our  southern  counties. 
The  Tasmaniaa  Devil  {Dnxyunm)  could  not  fail  to  attract 
notice  from  its  repulsive  bear-like  form,  which  is  matched  by 
its  destructive  habits;  though  the  firat  settlers  in  Hobart- 
town  repaid  their  devastations  among  the  poultry  by  eating 
them.  The  flesh  is  said  to  taste  Uke  venl.  The  largest  carni- 
vorous marsupial,  however,  is  the  Taamaniaii  Wolf  {Thi/Jacimis), 
of  which  living  specimens  will  bo  found  in  the  Zoological 
Gardens, — a  dog-liko  animal,  striped  on  the  back,  fierce  and 
agile,  and  the  teiTor  of  the  herbivorous  Kangaroos  and 
Opossnms,  though  it  is  said  it  will  not  touch  the  Wombat 
{Phaseotmnijs).  A  vory  beautiful  case  of  male,  female,  and 
young  of  these  animals,  mounted  by  Ward,  was  in  the  Tas- 
manian  court,  and  is  now  deposited  in  the  Liverpool  Museum. 
In  the  pleistocene  deposits,  howovor,  has  been  found  the  Bknll 
of  a  great  carnivorous  marsupial,  termed  Thylacolco  by  Owen, 
eqoallmg  the  lion  in  size  and  strength ;  and  in  the  New  South 
Wales  court  was  exhibited  the  skull,  measuring  three  feet  in 
length,  of  a  vast  marsupial,  allied  closely  to  the  Kangaroo,  and 
called  by  Owen,  Dlprotwion,  another  relic  of  the  pleistooeiie 
deposits  of  this  singular  island. 

Some  interesting  birds  were  observable  in  this  departmeot. 
Like  the  quadrupeck  of  these  regions,  the  birds  are  also  veiy 
strange  and  peculiai-;  as,  for  example,  the  Apteryx,  whicn 
inhabits  Australia  and  the  islands  of  New  Zealand,  and  of 
which  three  species  are  now  known.  These  wingless  birds, 
belonging  to  the  Struthious  division  (which  includes  such  birds 
as  the  Ostrich  and  Cassowary),  are  almost  the  only  representa- 
tives of  a  class  which  not  long  since  were  tolerably  plentiful. 
As  many  as  twenty  species,  from  the  size  of  a  turkey  to  twice 
that  of  the  ostrich,  have  left  incontestable  evidence  of  their 
existence  in  quite  recent  times,  though  now  only  three,  or 
perhaps  four,  remain.  The  wings  are  reduced  to  the  merest 
rudiments ;  the  feathers  have  no  accessory  plume,  and  their 
shafts  are  prolonged  beyond  the  back.  They  differ,  too,  from 
other  birds  in  having  a  complete  diaphragm,  and  no  abdominal 
air-cells.  These  binhi  are  nocturnd  in  their  habits,  of  weak 
powers  of  resistance,  and  therefore  easily  fall  victims  to  pre- 
datory animals ;  while  their  skins  are  also  eagerly  sought  for  by 
the  native  chiefs,  who  ornament  their  dress  with  the  feathers. 
They  live  on  worms,  insects,  suaiLs,  &c.  In  the  Exhibition  of 
1851,  it  will   be   rememljcred    tl^t  another  wingless  bird, 
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though  of  a  different  class^ — ^the  Dodo,  but  recently  extinct^ 
formed  an  attractive  and  prominent  feature. 

The  most  gigantic  species,  however,  of  these  wingless  birds 
was  well  represented  by  a  beautiful  model  of  a  skeleton,  in  the 
Austrian  court,  among  the  illustrations  of  the  late  Govern- 
ment exploring  expedition  undertaken  in  the  Novara  frigate. 
This  bird,  the  Palaptei'^yx  imjens  of  the  palaeontologist,  was 
found  in  a  cave  in  the  Awatere  valley,  in  the  province  of 
Nelson,  south  isle  of  New  Zealand.  The  original  skeleton  is 
at  Vienna.  But  that  which  gives  these  birds  their  greatest 
interest  is  the  possibility,  or  even  probability,  that  one  species- 
it  may  not  be  the  largest — is  still  existent,  though  rare,  in  the 
middle  island  of  New  Zealand,  where  it  is  called  oy  the  natives 
the  Moa,  Fragments  of  the  eggs  of  some  of  these  great  birds 
have  also  been  discovered  in  New  Zealand,  bearing  a  great 
resemblance  to  those  of  the  Aptoryx,  having  a  thin  shell  and 
smooth  surface.  The  Emeu  {Drmnceiis  Novce  IloUnndUe)  is  the 
Austrahan  representative  of  the  ostrich  tribe,  of  large  size. 
This  fleet  bird,  which  affords  excellent  sport  to  the  hunter,  is 
also  gradually  disappearing  before  civilization,  though  at  pre- 
sent rather  widely  diffused  over  South  Australia  and  the 
neighbouring  islands.  Its  eggs,  which  might  be  seen  in  the 
Western  Australian  department,  are  dark  green,  and  six  or 
seven  in  number.  Some  tippets  and  muffs  also  were  exhibited, 
formed  of  the  feathers  or  skin  of  a  newly  distinguished  species, 
first  recognized  by  Mr.  Bartlett. 

In  the  South  Australian  court  also  was  exhibited  the  Tale^ 
galla  (with  a  representation  of  its  nest),  another  of  those  cha- 
racteristic birds  with  which  these  regions  abound.  Mr.  Gould, 
who  visited  Australia  with  the  ardent  enthusiasm  of  a  true 
ornithologist,  has  given  us  the  best  account  of  this  bird,  and 
places  it  among  the  Rasorcs  (or  domestic  fowl  tribe),  and  con- 
siders it  as  the  Australian  representative  of  the  Turkey,  which 
it  equals  in  size. 

Tne  Talegallas  are  gregarious  and  shy,  rapidly  running 
through  tha  tangled  brushwood.  They  utter  a  loud  clucking 
noise  as  they  stalk  about  the  wood ;  and,  Uke  the  ruffed  grouse 
of  America,  when  perched  on  the  branch  of  a  tree,  they  will  ' 
sit  composedly  to  be  shot  at  repeatedly  till  they  are  all  brought 
down.  The  most  wonderful  part,  however,  of  the  history  of 
this  bird  is  its  nest.  It  collects  together  a  great  heap  of 
decaying  vegetables  as  the  place  of  deposit  of  its  eggs ;  thus 
makmg  a  hotbed,  arising  from  the  decomposition  of  the  col- 
lected matter,  by  the  heat  of  which  the  young  are  hatched. 
Mr.  Gx)uld  describes  this  heap  as  the  result  of  several  weeks' 
collection  by  the  birds  previously  to  their  laying,  and  as  vary- 
ing in  quantity  bom  two  or  four  t^artloadB,  anfli  oi  ^  ^^tfew^ 
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pyramidal  form.  It  appears  to  be  the  united  work  of  many 
pairs  of  birds,  and  the  same  site  is  used  by  them  for  several 
successive  years.  The  Talegalla  uses  its  foot  for  this  work, 
and  when  sufficient  is  accumulated,  the  eggs  are  deposited 
about  a  foot  apart  fix)m  each  other,  and  buried  about  two  feet 
deep,  perfectly  upright,  with  the  large  end  upwards;  and 
there  they  are  left,  as  in  an  artificial  incubator,  till  they 
are  hatched,  when,  it  appears,  that  the  chicks  force  their 
way  out  without  assistance.  The  natives  collect  as  many  as 
a  bushel  of  eggs  from  a  single  mound,  and  they  are  much 
sought  after  on  account  of  their  delicious  flavour  and  large 
size  (t3|  in.  x  2^  in.).  These  remarkable  statements  of  Mr. 
Gould  have  all  been  verified  by  the  behaviour  of  some  of  these 
birds  kept  in  confinement  at  the  Zoological  Gardens,  Begent's 
Park,  where  this  strange  method  of  incubation  has  been 
observed  in  every  particular. 

That  vara  avis',  now  so  no  longer,  the  Black  Swan,  was 
conspicuous  in  the  West  Australian  court,  it  having  been 
adopted  as  the  emblem  of  that  colony.  It  is  characteristic  of 
Australia,  that  it  should  have  produced  a  bird  which  was  once 
regarded  as  the  symbol  of  impossibility,  and  put  in  the  same 
category  with  the  phoenix  and  the  mermaid.  But  the  pure 
white  of  the  swan's  down  was  so  proverbial  that  our  ancestors, 
who  knew  nothing  of  the  extraordinary  anomalies  of  undis- 
covered Australia,  might  well  be  excused  from  imagining  a 
black  swan,  except  as  a  joke,  such  as  that  which  was  alluded  to 
under  the  terms  hirJs'  milJ:  or  asspfi'  vool.  Shaw  first  gave 
the  Black  Swan  the  name  of  Anaa  Pin  ton  la,  devoting  the  new 
wonder  to  the  patronage  of  the  infernal  king.  But  really  a 
black  swan,  except  in  colour,  differs  but  little  from  our  own 
wild  swans,  and  the  form  of  that  characteristic  part,  the 
trachea,  is  intermediate  between  that  of  our  wild  Hooper  and 
the  tame  swan. 

The  group  of  six  Lyre-birds,  in  the  Queensland  court,  doubt- 
less attracted  attention.  They  were  first  discovered  in  Cap- 
tain Flinders'  expedition  in  1 798,  and  since  then  have  been 
bandied  about  among  ornithologists,  who  were  unable  to  agree 
•  as  to  their  tnie  ))osition ;  they  have  now,  however,  finally 
settled  into  their  place  among  gallinaceous  birds.  Their 
discoverer  gave  them  a  high  character  as  song-birds,  which, 
however,  they  have  not  succeeded  in  keeping.  There  is  only 
one  species  of  these  splendid  birds,  whose  superb  l>Te-shaped 
tails  may  well  have  astonished  the  Irishmen  who  formed  the 
exploring  party  when  they  were  originally  found.  Mr.  Bennett 
says  that  these  tail-feathers  are  sold  in  pairs  in  the  shops  in 
Sydney,  though  they  are  now  becoming  rare,  and  fetch  from 
twenty  to  thirty  shiUings  a  pair.     The  Lyre-birds  inhabit  the 
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forests  of  Eucalypti  (gam-trees)  and  Casaarinas^  and  are,  like 
many  other  Australian  animals^  becoming  scarce. 

The  Bower-birds  {PtUonorhynchns  holosericeics)  also  keep 
up  the  character  of  Australia  for  its  anomalous  productions. 
TTiese  birds,  with  a  plumage  resembling  black  satin,  are  alUed 
to  the  Crow,  and  are  most  singularly  interesting  on  account  of 
the  bowers  from  which  they  t^e  their  name,  and  which  they 
construct  as  follows  : — ^With  great  skill  and  dexterity  they  weave 
a  soi-t  of  arbour  of  twigs,  fixing  them  below  in  a  bed  of  various 
materials,  and  decorating  theii'  pi-omenade,  which  is  of  various 
length,  with  shells,  feathers,  and  other  ornamental  materials, 
which  they  collect  from  the  country  round.  This  bower  has 
no  connection  with  their  nest,  which  is  built  later,  but  serves 
apparently  as  a  playground,  in  which  they  sport,  and  play  at 
hide-and-seek,  bo-peep,  and  a  variety  of  similar  amusements, 
which  we  should  hardly  expect  to  have  found  their  way  into 
bird-hfe.  Their  bower  constantly  occupies  their  attention. 
They  arrange  and  rearrange  the  materials  every  day,  placing 
about  it  everything  within  their  reach  which  may  by  any  means 
serve  a«  an  ornament  to  it.  The  habits  of  these  birds  have 
also  been  observed  in  the  Zoological  Gardens. 

There  are  many  other  curious  birds  known  to  AustraUan 
settlers  by  peculiar  names ;  such  as  the  "  Laughing  Jackass,"^ 
a  large  kingfisher,  whose  note  resembles  a  rude  powerful  laugh, 
heard  more  especially  at  certain  hours  of  the  day  ;  and  hence  it 
is  sometimes  called  the  HctHcr-'s  Clock.  Here,  again,  we  have 
kingfishers  which  do  not  fish,  indeed  seldom  come  near  the 
water,  but  feed  upon  mice,  lizards,  &c.  Australian  birds  do 
not  excel  in  their  powers  of  song ;  and  even  we  English  do  not 
usually  impute  much  sweetness  of  voice  to  our  crows  and  rooks; 
but  there  are  few  birds  with  a  richer  whistle  than  the  Australian 
piping  crow  {Barita  tibiceu).  Both  these  latter  birds  were  exhib- 
ited in  the  Victoria  court.  Parrots  and  cockatoos,  also,  the  flocks 
of  which  aimoy  the  settler  by  their  depredations  in  his  planta- 
tion, and  by  their  harsh  discordant  screams,  are  characteristic 
birds.  Some  of  these  cockatoos  also  are  black,  as  the  New 
South  Wales  court  testified ;  though  they  do  not  breed  in  open 
mossy  nests,  as  there  pretended. 

The  Victorian  exhibition  included  a  number  of  fishes  well 
preserved  in  spirits,  showing  the  great  resoui*ces  of  this  colony. 
Among  these  the  Mun*ay  River  cod,  or  cod-perch  (Oligorus 
Maaputrlensis)  was  conspicuous,  and  is  said  to  attain  a  weight 
of  ninety  pounds.  It  is  abundant,  and  the  market  is  regularly 
supplied  with  great  numbers  of  a  large  size.  The  Snapper  of 
the  colonist  (Fntjritif  nnicolor),  is  equally  important,  though  of 
inferior  flavour.  The  great  Maigre  {Scuena  aquila),  is  much 
larger  than  either  of  these,  and,  it  is  said,  a  finer  fish,  for  tha 
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table.  It  reaches  a  length  of  five  feet.  The  mullet^  whitings 
and  herrings  so  called  by  the  colonists^  are  all  common  fishesj 
bat  not  identical  with  our  Emropean  fishes  of  those  names. 
The  short  sun-fish  of  Europe  is  often  taken  in  Hobson's  Bay^ 
and  valued  for  the  oil  it  produces.  A  species  of  tunny  and  an 
eel  are  also  commonly  used  as  food. 

Until  recently  no  true  lobsters  nor  crabs  were  known  in 
Australia  fit  for  the  table ;  but  a  spiny  crayfish^  equal  in  size 
to  our  river  species,  is  supphed  to  tiie  markets;  and  the 
gigantic  Murray  Biver  crayfish  {Astacoides  serratus),*  is  also 
now  largely  used.  An  enormous  crab,  exhibited  in  the  Victorian 
court  {Paeudocarcinus  gi^as)^  was  lately  found  near  Portland, 
and  preserved  for  this  occasion. 

But  we  must  pass  on  to  the  examination  of  other  courts. 
The  Eastern  hemisphere  sent  but  little  of  a  zoological 
character;  the  chief  feature  being  found  in  the  Indian  and 
Cinghalese  departments.  The  royal  Bengal  tigers,  prepared 
by  Mr.  Ward,  of  Vere  Street,  were  very  striking  objects,  being 
represented  in  the  midst  of  the  jungle,  the  one  slinking  back, 
so  as  to  realize  the  first  glimpse  obtained  of  the  creature  by 
the  party  hunting  it,  as  the  lino  of  elephants  approached  its  lair ; 
the  second  tiger  was  also  represented  in  the  jungle,  wounded, 
and  charging  with  fury  upon  the  attacking  party.  Both  were 
veiy  creditable  specimens  of  the  taxidermist^s  art. 

The  goigeous  state  of  Eastern  potentates  is  assisted  and 
enhanced  at  the  expense  of  some  of  the  most  beautiful  of  the 
feathered  tribes;  and  peacock^s  feathers,  and  marabout^s  feathers 
were  shown  in  every  condition,  to  tho  exclusion  of  any  illustra- 
tion of  the  vast  and  imperfectly-known  ornithology  of  India. 
The  tail  of  the  Yak  {Poophmjus  untnttiens),  which  is  rich  and 
silky,  reaching  nearly  to  the  ground,  was  shown,  mounted  in  a 
splendid  handle,  and  is  used  for  various  luxurious  purposes. 
Indian  silk  was  illustrated  in  an  instructive  manner ;  the  silk- 
producing  moths  being  exhibited  in  their  various  stages  of 
metamorphosis,  with  their  food,  and  specimens  of  the  silk  of 
each  kina  accompanying. 

Ceylon  showed  her  ivory,  skins  of  tigers  and  cheetahs  from 
the  northern  province ;  monkey  and  goat-skins  firom  the  other 
provinces.  Here  also  might  be  seen  the  Uttle  musk-deer, 
measuring  seventeen  inches  long  and  weighing  only  about 
five  and  a  half  pounds.  Peai*ls  and  pearl-producing  shells 
characterized  the  exhibition  from  the  eastern  province. 

South  Africa  contributed  hippopotamus'  teeth,  rhinoceros* 
homs^  skins  of  those  singular  armour-plated  animals,  the  Pan- 
golins {Mania),  closely  aUied  to  the  Ant-eaters,  and  termed 
JMentatei  from  the  absence  of  incisive  teeth.  They  are  scantily 
tttribated  and  find  no  repreBentativee  in  Europe.    Antelopes 
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here  abound^  but  true  deer  there  are  none^  the  only 
species  known  inhabiting  the  northern  parts.  Bat  South 
Afirica  is  the  head-quarters  of  the  antelopes^  as  Asia  is  of 
the  deer;  the  former  have  persistent  horns,  but  the  latter  shed 
them  periodically. 

Turn  we  now  to  tho  Western  World.  The  courts  appro- 
priated to  our  colonies  in  America  and  the  West  India  islands 
contained  muiy  objects  of  the  greatest  interest*  The  tropical 
regions  of  British  &uiana  were  represented  by  several  strange 
mammalian  forms,  birds  of  strange  shapes,  and  some  charao* 
teristic  vegetable  productions.  Among  the  former  may  be 
reckoned  the  Great  Ant-eater  {Myrmecopluiga  jtibata)^  one  of 
the  Edentate  group  before  mentioned.  In  this  animal  we  hav€( 
an  extraordinary  prolongation  of  the  muzzle,  the  bones  of  the 
taoe  being  double  the  length  of  the  skull,  and  the  organs  of 
mastication  being  absent ;  but  they  possess  a  long  cylindrical 
tongue  covered  with  a  glutinous  saliva,  by  means  of  which 
they  secure  insects,  and  draw  them  into  their  Uttle  mouth. 
This  tongue  is  of  extraordinary  length,  noariy  twice  as  long 
as  the  whole  head  and  muzzle  put  together,  and  when  not 
protruded  it  is  kept  doubled  up  in  the  mouth  with  the  end 
pointing  backward ;  with  its  powerful  crooked  daws  it  opens 
the  great  South  American  ant-hills,  and  although  sluggish 
in  its  ordinary  movements,  it  uses  its  tongue  with  such 
rapidity,  that  it  is  asserted  that  ho  will  proje^  it  and  with- 
draw it  covered  with  insects  twice  in  a  second.  The  use  of 
its  inmiense  bushy  tail  was  apparent  when  we  once  had  an 
opportuniiy  of  seeing  this  animal  compose  himself  to  rest. 
Lying  down  on  one  side,  he  planted  his  long  snout  amidst 
the  thick  for  of  the  belly,  and  tihen  locking  the  fore  and  hind 
claws  into  each  other,  he  reflected  his  tail,  so  as  to  cover  his 
whole  body  as  with  a  blanket.  Thus  in  his  native  savannahs 
he  probably  shelters  himself  from  the  too  powerful  rays  of  the 
tropical  sun. 

Near  this  animal  might  be  seen  another,  singulariy  differing 
from  it  in  form,  thou^  closely  allied  to  it  in  structure,  also 
Edentate,  the  Sloth.  Here  we  find  the  bones  of  the  &Ge  short 
and  round,  giving  the  animal  a  physiognomy  akin  to  that  of 
the  monkeys,  ana  the  organs  of  mastication  deficient  only  in 
incisor  teeth.  But  they  possess  none  of  the  advantages  which 
monkeys  have  in  the  mobility  and  flexibility  of  the  fingers, 
nor  any  thumb ;  and  though  they  are,  like  them,  arboreal  in 
habit,  they  hold  by  means  of  hooked  claws,  by  which  they 
usually  hang  with  the  back  downwards.  Few  animals  have 
been  more  maligned  than  the  poor  sloth,  the  account  of  whose 
habits,  by  Buffon,  gives  a  vivid  but  incorrect  statement  of  its 
pitiable  lot.    But,  as  Mr.  Waterton  observes^  '^  he  tcsiX^^  ^  ^ 
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good  round  pacu,  and  were  you  to  «ee  hini,  air  I  Imvt  done, 
passing  from  tree  to  tree,  you  wonld  never  think  ol'  calling  him 
a  sloth." 

But  Biiflbu,  trusting  too  iniplicitJy  to  runioui',  gave  like  ant- 
eater  the  credit  of  ctiuibing  ti-ees,  which  it  never  does, 

A  very  splendid  ease  of  aniiuak  in.  the  New  South  Wales 
court  may  be  appropriately  referred  to  in  this  pkce,  iuasmoch 
as  their  native  country  is  South  America,  from  whence  they 
Imve  been  transported  to  AustraJifi,  with  the  hope  of  aocUuaa- 
tizing  them,  and  making  their  hftbitb  and  their  economy  alike 
useful  in  that  distant  coatineut.  Theee  are  the  Alpacas  and 
Llamas,  the  spticies  of  Aucheiiia.  This  case  L-uutained  seven 
animals  of  the  brown,  grey,  and  black  varieties,  and  well 
illustrated  the  important  advances  which  the  eolonial  breeders 
were  making  in  the  production  of  Utttivm  Iviu/  woid,  by  means 
of  judicious  selection  in  breeding;  in  which  particular  the 
exhibitors  express  themselves  as  sauguine  that  in  a  few  years 
they  will  not  only  compete  with,  but  surpass  Peru,  from 
whence  tho  animals  originally  came.  The  puie  alpuoa  has 
a  finer,  heavier,  and  longer  staple  of  wool,  than  the  pure 
llama,  but  a  dash  ol'  llama  blood,  infused  into  the  alpaca 
prodaces  a  larger  Iramed,  hardier  cuustitutiuned,  heavier, 
finer,  and  mure  glossily -fleeced  animal  Chau  couUI  ever  be 
obtained  by  the  close  ia-und-iu  breeding  so  iiealoualy  carried 
out  by  the  Indians  uf  Peru.  Ono  remarkable  use  of  these 
animals  in  Australia,  is  the  following : — Previous  to  tJie  arrival 
of  the  alpacas  the  native-  dogs  causod  gi-eat  havoc,  both 
by  day  and  night,  to  a  Hock  of  shee])  i  since  thcu-  arrival, 
however,  they  have  not  been  truublud  by  tliese  pests;  aitd 
every  day  may  be  seen  a  few  sheep  acootiipauyiug  one  of 
the  flock  to  gi-aae,  i-ituniiug  witli  it  at  sunset  to  fold.  In 
ttouth  America  it  is  customary  to  have  eight  or  ton  wether 
alpacas  with  a  flock  of  ono  thouHanil  ewe  Hliuep ;  those 
alpacas  conduct  the  Hock  to  pasture,  defcud  it  from  the  foxes, 
cimdors,  and  strange  dogs  during  the  day,  and  bring  it 
back  tu  fold  by  sunset.  They  attack  the  dogs  iu  uoncert, 
and  with  boldness,  using  their  fori?  foot  as  ofieiisivt;  weapons, 
and  with  good  effect.  The  supporters  of  tho  alpacas  in  Sydney 
unhesitatingly  declare  that  the  perfect  acclimatization  of  these 
animals  in  that  colony  is  no  longer  a  mattc>r  uf  doubt. 

The  Jagnar  (FrIU  iiiifii)  of  the  British  Guiana  collections, 
together  with  the  Ocelot  (/'.  }iQ.flnVi«),  and  tho  Puma  (F. 
eiriutohr),  represent  the  gi-eat  cats  in  America,  where  the  lion, 
tiger,  and  leopard  arc  miknown.  Tho  jagiiar  is  an  exjt^^ 
climber  of  trees,  and  although  not  voiy  dangerous  to  man, 
commits  great  havoc  among  small  aoimais  anil  the  Hocks  and 
hei'ds  of  the  Indians.     They  are  very  numerous,  und  atcoi-ding 
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to  Humboldt^  4^000  are  killed  annually  in  the  Spanish  colonies^ 
and  2^000  are  yearly  exported  from  Bnenos  Ayres  alone. 

The  pecuUarities  of  geographical  distribution  were  well  ex- 
hibited by  the  monkeys  of  this  region,  several  of  which  were 
sho¥ni  in  the  Guiana  court.  The  monkeys  of  this  continent 
difier  in  so  many  important  points  from  those  of  the  Old 
World  that  they  may  be  considered  as  a  distinct  type.  Here 
we  have  a  different  dental  formula,  all  Old- World  monkeys 
having  thirty-two  teeth,  while  those  of  America  have  thirty-six. 
The  latter  never  possess  callosities  nor  cheek-pouches;  the 
thumb,  which  is  so  constant  in  the  case  of  monkeys  of  the  Old 
World,  is  often  absent  from  the  fore-feet  of  American  monkeys, 
which  are  also  of  a  generally  smaller  size,  and  possess  a  different 
physiognomy,  arising  from  the  veiy  different  form  of  the 
septum  of  the  nose.  But  one  of  the  most  striking  peculiari- 
ties is  that  the  tail  of  American  monkeys,  instead  of  being 
sometimes  absent,  as  in  the  apes  and  magots  of  Africa,  is 
always  present  in  some  form,  and  usually  is  prehensile,  forming 
an  additional  hand,  which  is  used  with  wonderful  facility  and 
judgment,  as  may  be  seen  by  any  one  who  will  visit  the  Entel- 
lus  monkeys  now  in  the  Zoological  Gardens.  Among  the  South 
American  monkeys,  the  Kod  Uowler  was  most  noticeable  in  the 
Exhibition,  an  animal  with  a  singularly  stentorian  voice,  calcu- 
lated to  make  night  hideous  in  the  gloomy  and  pathless  forests 
of  South  America. 

Nor  are  the  birds  of  these  regions  less  striking.  The  case  of 
Humming-birds  well  illusti'ated  a  class  of  fairy  denizens  of  the 
New  World,  such  an  are  not  vouchsafed  to  any  countricjs  of  the 
Old — radiant-winged  gems — the  souls  of  the  warriors  who  had 
died  in  defence  of  the  gods — as  the  Mexicans  fabled. 

*'  Exquisite  ornaments  are  these  to  an  Indian  garden,"  says 
one  who  has  seen  them  in  their  native  state,  "  where  they 
delight  in  the  flowering  plants  and  shrubs.  They  creep  to  and 
fro  about  the  stalks  and  t>vigs,  clinging  by  their  little  purple 
feet,  and  rifling  the  tubular  corollas  of  their  honied  blossoms, 
where,  doubtless,  they  gather  many  minute  insects,  licked  up 
with  the  nectar,  by  the  aid  of  their  curiously-pencilled  tongue.'^ 

Tlie  Boat-bill  (Gannvma),  a  bird  of  the  heron  tribe,  attracts 
attention  by  his  singular  beak,  hke  a  boat  turned  upside  down. 
It  is  a  handsome  biinl,  with  a  long  crest  hanging  backward 
over  the  neck,  inhabiting  Guiana  and  Brazil.  I'orchod  on  a 
tree  over  a  stream,  it  drops  down  Kke  a  kingfisher  upon  the 
passing  fish,  and  seldom  misses  its  finny  prey.  Its  name  would 
indicate  that  it  feeds  on  crabs,  but  this  seems  at  least  doubtful. 
Bitterns,  horned  screamers.  Pompadour  chatterers,  and  a  variety 
of  other  birds,  show  the  ornithological  riches  of  these  regions ; 
but  few  birds  are  more  beautSdl  than  the  toucans,  whose 
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brilliant  plumage  and  painted  beaks  make  a  splendid  appear- 
ance. The  light  spongy  substance  of  their  delicately-tinted 
mandibles  prevents  them  from  being  impediments  to  motion, 
as  it  might  be  supposed  they  were ;  and  the  same  may  be 
observed  of  the  closely  allied  birds  called  Hombills  (Buceros), 
with  which,  however,  they  must  not  be  confounded,  for  the 
latter  are  confined  to  the  Old  World,  while  the  former  are  only 
found  in  the  New. 

The  Canadian  exhibition  contained  many  northern  birds,  as 
the  snowy  owl,  great-homed  owl,  whip-poor-will  (a  species  of 
goat-sucker) ; — ^the  American  purple  martin,  passenger  pigeon, 
and  yellow-billed  cuckoo — ^birds  which  havo  been  met  with  in 
this  country;  the  northern  humming-bird  {Troehihis  eoUbris), 
the  cedar-bird,  the  Canadian  goose,  canvas-backed  duck, 
American  wigeon,  shoveller  duck,  &c.  Fishes,  also,  to  the 
number  of  nearly  forty,  representing  the  resources  of  the 
lakes  and  rivers  of  Upper  Canada,  were  shown;  among  which 
the  sahnon,  herring,  &c.,  representing  an  export  value  of 
several  hundreds  of  thousands  sterling  per  annum,  were  con- 
spicuous. The  salmon  ascends  the  river  St.  Lawrence  for 
1,200  miles  in  order  to  spawn,  and  vast  numbers  are  annually 
taken. 

Nova  Scotia,  also,  sent  her  fish,  but  Well  preserved  in  spirits, 
such  as  the  mackerel,  herring,  cod,  salmon,  hake,  flounder,  eel, 
haddock,  trout,  whiting,  &c.,  and  several  edible  mollusca,  such 
as  the  solen  (razor  shell),  Virginian  oyster,  and  the  great  mussel 
{Mactra  gigantea) ;  also  the  enormous  American  lobster 
(Homants  Americanu^),  with  claws  measuring  fifteen  inches 
in  length  and  weighing  several  poimds.  In  the  centre  of  the 
court  stood  a  splendid  specimen  of  the  largest  of  existing  deer, 
the  elk  or  moose  [Gcrvus  alces),  said  to  be  the  largest  stuffed 
animal  in  the  Ebdiibition.  The  horns  sometimes  exceed 
60  lb.  in  weight,  and,  as  an  old  writer  says  of  him, 
"  The  elk  is  a  monster  of  the  venison  sorte ;  his  horns  exceed 
(in  weight)  all  creatures  which  the  New  World  affords.^^ 
He  does  not  attain  his  full  growth  until  fourteen  years  old, 
and  then  reaches  a  weight  of  eleven  or  twelve  hundred  pounds. 
A  fine  pair  of  horns,  also,  of  the  Wapiti  deer  {Cervu^  Oana^ 
densis),  decorated  this  court — ^an  animal  resembling  in  appear- 
ance die  red  deer  of  Europe.  Its  flesh  is  not  so  highly  prized 
as  that  of  the  elk,  and  that  perhaps  will  prevent  its  ever  being 
largely  domesticated  in  this  country,  where  it  readJly  thrives. 
The  other  contents  of  this  court  were  chiefly  skins  from  the 
barren  grounds,  the  great  source  of  those  furs  that  are  at  once 
the  comfort  and  the  bane  of  the  poor  animals  which  yield  them 
with  their  Uves  to  the  civilized  luxury  of  man.  In  tiiese  tree- 
leBB  tracts  roam  the  glutton^  the  ermine^  the  bear,  the  Arctic 
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hare^  and  the  reindeer,  which  last  stands  as  ''a  representative 
of  the  verge  of  reahns  of  ice  and  snow "  beyond.  Some  of 
these  animals  are  so  pursued,  on  account  of  the  value  attached 
to  their  skins,  as  to  be  almost  extinguished]  and  the  local 
government  of  Nova  Scotia  was  unable  to  obteon  a  skin  of  the 
black  fox,  owing  to  the  large  price  paid  by  the  Russian  nobles 
for  this  favourite  fur. 

Although,  however,  the  Colonial  courts  contained  the  mass 
of  the  natural  history  of  the  Exhibition,  there  were  many 
interesting  specimens  found  incidentally  in  other  parts,  at  whi(£ 
we  will,  in  conclusion,  briefly  glance.  In  the  Austrian  oourti 
Professor  HyrtPs  preparations  of  anatbmy  and  osteology  were 
deserving  of  the  highest  praise,  and  a  medal  is  most  propwly 
awarded  to  him  for  them.  They  contained,  among  other  thmgs, 
a  series  of  the  ear<-boncs  of  man,  and  of  many  mammalia  and  biroB 
— a  monument  of  the  anatomical  skill  and  learning  of  the  pre- 
parer, which  was  valued  at  £200.  Several  important  skeletons 
also  were  by  the  same  professor;  among  them  that  of  the 
Chlamyphorus,  a  most  singular  creature,  of  which  only  one 
other  exists  in  Europe,— -viz.,  in  the  British  Museum ;  and  aa 
these  were  both  found  at  Mendoza,  in  Chili,  which  has  sixuse 
disappeared,  with  all  the  surrounding  territory,  from  the  sni&ce 
of  the  earth,  by  an  earthquake,  which,  in  1861,  engulfed  it 
with  14,000  souls,  it  is  probable  that  all  the  Chlamypnori  have 
been  destroyed.  This  skeleton  has  been  purchased  by  the 
Royal  College  of  Surgeons  for  £40. 

Some  very  fine  articulated  skulls  were  shown  in  the  French 
court,  by  Gucrin,  Rue  Rouen,  Paris;  and  near  them  were  the 
remarkable  preparations  and  models  of  Dr.  Auzoux,  which  also 
obtained  a  medal.  The  doctor  terms  them  preparations  of 
Clastic  Anatomy — from  icXaoi,  to  break— because  his  models 
are  composed  of  solid  pieces,  which  can  easily  be  mounted  and 
dismounted,  and  are  removable  one  by  one,  as  in  a  true  dis- 
section. He  showed  a  complete  model  of  a  man,  which  could 
be  detached  in  ninety-two  pieces,  showing  two  thousand  parts 
in  detail,  the  price  of  which  was  3,000  francs  (£120);  also 
that  of  a  horse,  contaim'ng  ninety-seven  pieces,  showing  three 
thousand  parts.  There  also  were  enlarged  models  of  minute 
parts,  such  as  the  ears  of  mammals,  birds  and  fishes,  the 
laiynx,  tongue,  &c.;  arid  models,  upon  the  same  plan,  of  typical 
animals,  belonging  to  all  the  great  branches  of  the  animal  lang- 
*dom,  and  extremely  valuable  for  educational  purposes,  though 
perhaps  somewhat  expensive,  as  wo  should  not  like  to  have  to 
give  £8  for  a  leech,  or  £10  for  a  snail  or  a  cockchafer. 

Some  very  beautiful  wax  models  in  the  Italian  department, 
by  Drs.  C.  and  S.  Calenzoli,  also  obtain,  as  they  deserve,  a 
medal.    They  represented  the  history  of  the  silkwona  ixi  «ii 
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its  sta^s^  and  were  very  extensive  and  interesting.  M. 
Guerin-Meneville  likewise  obtains  a  medal  for  his  labours  in 
the  introduction  into  France  of  the  silkworms  of  China,  India, 
and  Japan,  more  especially  the  Ailante  silkworm  (Bombyx 
cynthia),  a  hardy  species,  feeding  upon  Ailanthus  (jhindulosa, 
a  hardy  tree  requiring  little  cultivation.  It  appears  that  more 
than  a  million  of  these  trees  were  planted  in  France  in  1861, 
and  more  than  one  hundred  millions  of  seed  sown,  sufficient  to 
cover  50,000  acres.  This  tree  and  silkworm  are  said  to  have 
already  been  successfully  introduced  into  various  parts  of 
Europe,  Africa,  America,  and  Australia. 

Lastly,  the  Education^  department  contained  many  interest- 
ing collections  and  illustrations,  by  Messrs.  Bai*tlett,  Ashmead, 
Wilson,  Damon,  Wright,  Robertson,  &c.,  who  in  their  different 
departments  of  Zoology  and  Physiology  all  obtained  medals. 

We  are  now  compelled  to  bring  this  survey  to  a  conclusion. 
It  cannot  be  said  that  zoology  and  the  taxidermist^s  art  were 
badly  represented,  though  doubtless,  as  in  all  other  tilings,  bad 
and  good  were  mingled  together.  The  preparation  of  animals, 
and  their  preservation  for  the  museum,  is  a  highly  important 
art,  perhaps  not  sufficiently  i*ecognized:  it  demands  at  once 
manual  skill,  experience,  taste  and  knowledge  of  natural 
history,  the  first  being  useless  if  it  be  not  guided  by  the  last. 
Nothing  is  more  pitiable  than  to  see  nature  violated  by  the 
hands  of  an  ignorant  stuffer,  as  was  sometimes  the  case  in 
the  late  Exhibition,  and  false  ideas  derived  from  such  abortions 
are  more  easily  received  than  eradicated.  The  preparation  of 
animals  is  certainly  an  sii,  which  is  undergoing  improvement — 
more  taste  is  shown  in  the  accessories,  more  grace  and  natui-e 
are  imparted  to  the  form,  and  more  life  to  the  object  from 
which  real  life  has  departed;  and  had  all  the  zoological  col- 
lections been  arranged  together,  as  was  the  original  plan  of 
the  Commissioners,  a  comparison  of  the  different  performances 
of  the  taxidermist  would  pix)bably  have  led  to  useful  results 
by  stimulating  the  skill  and  energies  of  the  inferior  workmen ; 
but  the  exigencies  of  the  Exhibition  imperatively  demanded 
that  everything  should  be  geographically  aiTan^ed,  and  it  was 
found  impossible  to  make  an  exception  even  m  the  Natural 
History  depai*tment,  where  it  seemed  most  desirable. 
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No.    VIII. 

THE   COLONIES. 

BY   THE   EDITOB. 


PROBABLY  it  may  be  deemed  a  piece  of  snperfluoas  infor- 
mation by  many  of  our  readers^  when  we  state  that  the 
British  Colonies  ocenpied^  with  a  display  of  their  natnnd 
resources  and  local  manufactures,  the  north-east  transept  of 
the  Exhibition  building ;  but  it  will  most  assuredly  be  grati- 
fying to  every  one,  whether  or  not  he  may  have  directed  his 
attention  to  this  department  in  the  World's  Fair,  to  know  that 
it  contained  unmistakable  evidences  of  thriving  industry,  active 
enterprise,  and  unlimited  natural  resources. 

Let  us  return  in  imagination  to  these  attractive  courts,  as 
they  graced  the  world^s  bazar,  and  cast  a  hasty  glance  over 
their  contained  treasures. 

Whether  we  inspect  the  tropical  products  of  India,  those  of 
the  more  temperate  regions  of  Australia,  or  of  the  vast 
Canadian  forests,  in  whatever  direction  we  cast  our  eyes,  we 
meet  with  the  same  profusion  of  natural  wealth  that  seems 
almost  inexhaustible.  But  if  wo  consider  the  application  of 
these  gifts  of  a  bountiful  Providence,  as  here  represented,  we 
are  even  more  astonished  than  by  the  natural  products  them- 
selves. 

Woods — which  we  had  supposed  to  be  applied  only  to  the 
coarsest  uses,  the  lowly  pine  for  example,  associated  in  our 
minds  with  pitch  and  rosin — ^we  here  find  polished  and  carved 
with  such  crafij  that  no  royal  personage  need  feel  ashamed  to 
range  the  furniture  constructed  of  its  planks  side  by  side  with 
liis  cabinet  of  satin-wood  or  maple ;  and  the  almost  worthless 
fruit,  the  ''  cones,"  in  fact,  of  an  allied  tree,  which  in  our  own 
plantations  cumber  the  ground,  may  here  be  met  with,  trans- 
formed by  the  hands  of  our  fair  sisters  of  New  Brunswick  into 
beautiful  baskets  and  '^  what-nots.'* 

Stray  we  into  the  court  of  '^  South  Australia,'*  we  find  the 
natural  productions  of  the  animal  and  mineral  kingdoms 
curiously  wrought  into  costly  ornaments,  which  speak  of  a 
rapid  progress  in  art  and  civilization  ;  whilst,  at  "  Natal,*'  the 
very  sea-weeds  are  utilized  and  converted  into  the  useful  appU- 
ances  of  every-day  life. 
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But  we  are  anticipating^  and  will  now  invite  our  readers  to 
accompany  us  in  a  stroll  througli  this  department  of  the  Exhi- 
bition, during  which  we  will  endeavour  to  point  out  those 
objects  that  recommend  themselves  to  our  notice  from  their 
rarity,  utihty,  or  novel  application. 

As  we  enter  the  north-east  transept,  and  approach  the 
courts  of  the  Antipodes,  our  attention  is  arrested  by  a  series  of 
water  and  oil  colour  drawings,  which  not  oijy  possess  consider- 
able merit  as  works  of  art,  but  representing,  as  they  do,  scenes 
illustrative  of  life  in  these  remote  colonies,  and  of  the  dangers 
to  which  the  settler  is  subject,  may  well  serve  as  a  frontispiece 
to  our  matter-of-fact  description  of  the  treasures  which  are 
stored  in  the  courts  beyond. 

Here  we  find  transferred  to  canvas  the  sad  story  of  a  colonist 
who  during  his  wanderings  in  the  backwoods  has  missed  his 
way ;  ^^  Lost  in  the  Bush ;  or,  a  Fern-tree  Gully "  is  its  title, 
which  conveys  but  a  faint  idea  of  the  incident  depicted.  In 
the  centre  of  the  picture  lies  the  poor  traveller,  asleep  or 
dying  from  exhaustion.  His  garments  are  of  the  most  meagre 
and  ragged  description,  and  bear  witness  of  many  a  weary  and 
painful  day's  wandering  through  the  "bush.'*  His  body  is 
guarded  by  his  faithful  dog,  an  Australian  dingo,  who  keeps 
at  bay  the  vultures  soaring  overhead  and  awaiting  the  departure 
of  the  spirit,  that  they  may  pounce  upon  their  lifeless  prey. 
Close  to  the  settler  lies  his  horse,  if  the  miserable  collection  of 
skin-oovered  bones  may  be  so  designated ;  and  ho,  too,  is  sur- 
rounded by  a  hungry  and  expectant  assemblage,  a  pack  of 
wolves,  likewise  held  at  bay  by  the  faithful  dog. 

But  what  a  contrast  with  this  picture  of  misery  and  death  is 
afforded  by  the  surrounding  scene!  High  tree-ferns  and  other 
denizens  of  the  forest,  towering  aloft  in  rank  luxuriance,  are 
visible  on  every  side ;  but  even  these  fail  to  hide  the  clear  blue 
sky  which  peers  calmly  through  their  branches,  as  though  it 
were  looking  down  upon  some  joyous  festival  or  merry- 
making; and  all  around  we  find  a  calm  ropose-~a  natural 
profusion ! 

But  let  us  move  onward  a  pace  or  two,  and  here  we  are 
amongst  the  *'  diggers.''  These  are  the  '*  Bendigo  gold-fields, 
with  the  town  of  Sandhxirst  in  the  distance,"  the  Land  of 
Promise,  to  which  so  many  of  our  brothers  and  sisters,  lovers 
and  husbands  (not  always  those,  by  the  way,  whose  absence 
was  to  be  regretted)  have  been  attracted  by  dreams  of  gold. 
Here  we  have  the  gold-seekers'  operations  brought  home  for 
our  "  private  view," — and  what  a  motley  scene  it  is  ! 

Diggers  hard  at  work  with  picks  and  spades — Europeans, 
Yankees,  Chinese,  men  of  all  climes  and  countries.  Yonder  is 
the  digger's  hut^  and  his  lady  at  the  door^  attired  in  the  gayest 
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of  colours^  and  bargainiiig  with^  we  beUeve^  a  travelling  pedlar. 
The  different  operations  of  the  diggers  are  well  delineated^ 
and  the  distant  town  gives  excellent  effect  to  the  picture. 

There  are  views  of  other  gold-fields ;  but  we  cannot  stay  to 
examine  them^  and  must  finish  our  frontispiece  with  another 
vivid  sketch  of  colonial  life. 

It  is  a  representation  of  the  "  Maories  driving  off  Settlers' 
Cattle :  an  Episode  in  the  late  War."  *  Let  us  endeavour  to 
recall  the  chief  features  of  the  scene. 

In  the  foreground,  we  have  a  group  of  natives  concealed  in 
the  "  bush ; "  the  men  are  armed  with  rifies,  which  they  are 
discharging  in  the  direction  of  the  settler's  house ;  whilst  a 
woman,  with  uplifted  axe  and  with  eyes  flashing  fire,  spurs 
them  on  to  the  conflict.  Beyond,  to  the  right,  we  have  the 
broad  cultivated  fields  of  the  colonist,  through  which  the  Maories 
are  driving  away  his  oxen  and  other  cattle,  as  well  as  his 
horses,  ready  saddled  and  bridled  for  use.  Here  and  there, 
one  of  the  natives,  bringing  up  the  rear  of  the  marauders,  turns 
round  to  fire  at  the  pursuers.  These  are  not  visible  on  the 
scene,  but  the  quarter  from  which  they  are  advancing  is  indi- 
cated  by  their  heavy  fire  and  the  rolling  clouds  of  smoke. 

It  is,  indeed,  a  bold  and  stirring  picture !  Yonder,  on  a 
slight  eminence,  is  a  bam  or  outhouse  which  has  been  set  on 
fire  by  the  plundering  Maories ;  whilst  in  the  foreground,  con- 
cealing the  colonist's  party,  is  a  magnificent  tree-fern,  such  as 
we  met  with  in  the  picture  of  the  "Fern-tree  Gully,"  and  which 
affords  great  reUef  to  the  various  stirring  incidents  represented 
in  the  other  portions  of  the  picture. 

This  is  our  frontispiece — as  presented  to  us  by  the  colonist 
himself  in  illustration  of  the  scenes  which  characterize  his 
checkered  life.  Now  lot  us  enter  his  show-rooms  and  examine 
the  fruits  of  his  industry  and  enterprise. 

The  first  court  to  which  our  attention  is  directed  is  that  of 
Tasmania,  which  is  completely  surrounded  by  a  high  wall  of 
polished  planks — ^woods  mdigenous  to  the  colony.  Here  we 
will  enter,  and  examine,  first  of  all,  this  beautiful  cabinet,  the 
material  of  which  offers  a  rather  difficult  problem  for  solution, 
''  Is  it  of  satin-wood  or  bird's-eye  maple  ?  "  we  ask  of  the  gen- 
tleman in  charge  of  the  court.  It  has  the  mottled  appearance 
of  the  latter,  with  the  wavy  lines  of  the  former.  Taking  us  to 
the  great  '^trophy"  of  woods  in  the  centre  of  the  court,  the 
conservator  of  tnese  treasures  shows  us,  with  a  smile,  a  polished 
plank  of  the  same  wood  as  that  of  which  the  cabinet  is  con- 
structed. '^  It  is  the  Huon  Pine  {Dacrydium  FrankUnii),  one  of 
the  most  valuable  trees  in  the  colony." 

*  By  W.  Strutt. 
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We  need  hardly  describe  our  surprise  at  finding  so  ignoble  a 
tree  converted  into  so  elegant  a  material ;  nor  is  it  necessar}' 
that  we  should  draw  the  attention  of  our  English  cabinet- 
makers to  this  beautiful  wood,  for  our  guide  told  us  that 
several  have  already  bid  a  high  price  for  the  plank  which  we 
were  examining,  and  certainly  a  more  beautiful  specimen  has 
never  come  under  our  notice.  The  Huon  pine,  we  are  told,  is 
used  for  veneer,  and  costs  in  the  colony  about  sixteen  shillings 
per  hundred  superficial  feet. 

Returning  to  cast  another  glance  at  the  beautiful  furniture 
into  which  tins  wood  is  manufactured,  our  attention  is  arrested 
by  various  other  kinds,  of  which  the  planks  are  of  gigantic 
proportions ;  and,  on  expressing  our  surjirise  at  this,  we  receive 
from  our  conductor  the  following  information : — 

"  The  three  most  remarkable  specimens  of  Tasmanian  wood 
are  too  largo  for  exhibition  even  in  this  building,  but  they  may 
be  seen  in  the  Horticultural  Society^s  gardens.  There  may  be 
found  planks  of  white  gum  (EucahjpfnH  vitniiwll^),  blue  gum 
(E.  ijhiluilus:),  and  stringy-bark  {E,  giijaufoHs),  varying  in 
length  from  eighty,  ninety,  or  ouq  hundred  feet,  to  one  enor- 
mous s]>ar  three  hundred  and  fifty  feet  in  height !  " 

What  an  idea  this  imparts  of  the  towering  trees  which  con- 
stitute the  forests  of  Tasmania  ! 

The  use,  wo  aw  told,  of  these  descrijjtions  of  wood  is  chiefly 
shipbuilding,  and  more  especially  are  they  adapted  for  the 
"  knees  ^'  of  vessels,  *  for  which  purpose  their  great  strength 
renders  them  very  valuable.  Indeed,  one  piece  of  "blue 
gfum,^'  in  excellent  preservation,  is  exhibited  which  has  been 
forty-five  years  in  use. 

"  But  what,^'  we  ask,  "  is  the  use  of  that  great  canoe  ?  '* 

"  Tliat  is  a  jwrtion  of  the  paraphernalia  of  the  sperm-whale 
fishery;  and  here  we  have  the  other  api)urtenances  of  this 
industry:  the  instruments  of  destruction,  paintings  of  the 
ships  employed  in  the  trade,  the  casks  in  which  the  oil  is 
stored,  the  *  head-matter'  in  a  bottle,  the  teeth  and  jaws  of 
the  sperm  whale.'* 

Ix^t  us  here  remark,  m  paAnniit,  that  throughout  the  Colonial 
Courts  we  could  not  help  admiring  the  pains  taken  by  the 
exhibitors  to  display  in  a  ]>erfect  manner  the  whole  of  any 
iudustr\' :  and  we  shall  often  have  occasion  to  notice  the 
completeness  with  which  each  has  been  arranged,  to  the 
advantage  of  those  who  desired  to  find  in  the  Exliibition  some- 
thing beyond  a  mere  show,  and  to  the  great  credit  of  the 
exhibitors. 

But  we  must  leave  the  s]>erm-whale  fishery  and  the  huge 

*  Hickory- wood  ia  tho  kind  employeil  for  *'  knee?." 
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logs  and  planks  of  timber^  and  pass  on  to  a  subject  of  deep 
interest  in  this  colony. 

"  These  enormons,  blooming  apples  and  poars/^  we  ask,  '^  are 
they  indigenous  ?  " 

*'  They  are  wax  models  of  finiits  which  have  been  introduced 
from  the  mother-country,  so  you  may  judge  of  the  prolific 
nature  of  our  vegetation.  Our  cereals,  too,  are  magnificent.^* 
(By  the  way,  to  judge  from  the  praises  bestowed  upon  their 
cereals  by  the  representatives  of  all  our  colonies,  we  need 
never  stand  in  fear  of  a  famine  at  home.)     And,  certainly,  the 

rcimens  exhibited  to  us  fully  bear  out  this  designation,  for 
ears  of  wheat  and  Indian  com  seem  bursting  with  their 
contents. 

But  our  time  and  space  will  soon  be  exhausted  if  wo  tarry 
here  any  longer,  so  let  us  glance  hastily  at  these  excellent 
photographs  of  unprepossessing  aborigines ;  then  we  will  cast 
a  wistfiil  eye  over  the  beautiful  jewellery  exhibited  by  our 
courteous  guide,  Dr.  Milligan, — jewellery  which  testifies  to  the 
wealth  of  the  colony  in  precious  stones ;  for  here  we  have  the 
topaz,  jacinth,  cairngorm  (magnificent  specimens !)  crystals, 
camelian,  garnet,  and  opal;  and  let  us  finally  conclude  our 
visit  with  an  expression  of  admiration  at  the  ingenuity  of  our 
Tasmanian  brethren  in  barking  their  trees  and,  instead  of 
throwing  away  the  bark,  preparing  it  for  the  market,  and 
offering  it  at  £4.  10.9.  per  ton  for  the  manufacture  of 
paper ! 

Adieu,  now,  to  Tasmania,  and  greeting  to  Victoria,*  as  wo 
pass  through  it  to  the  courts  of  the  Australian  continent. 

Passing  on  to  the  New  South  Wales  Court,  we  find  sev^eral 
interesting  productions  of  the  colony,  some  indigenous  and 
others  introauced  and  cultivated  there.  There  is,  for  example, 
the  beautiful  maize-plant  {Zea  Mays),  standing  eight  feet  in 
height,  and  the  com  from  which  is  the  most  conspicuous 
amongst  the  different  kinds  of  grain.  The  other  chief  pro- 
ducts of  the  soil,  of  which  specimens  are  exhibited,  are  wheat, 
tobacco,  cotton,  and  a  collection  of  woods  not  second  to  those 
in  ''Tasmania.*'  Here,  too,  we  have  handsome  pieces  of 
furniture,  and  one  beautiful  cabinet,  constructed  of  polished 
cedar,  is  remarkably  conspicuous. 

But  the  most  interesting  feature  in  this  court  is  to  be  found 
amongst  the  animal  productions,  more  especially  in  the  appli- 
cation of  that  useful  animal  the  kangaroo ;  and  we  venture 
to  say  that  few  Enghshmen  are  aware  of  its  full  value  to  the 
colonist. 

*  It  was  in  an  unfinished  state  when  we  visited  it,  and  the  description  of 
its  contents  must  be  left  to  abler  pens  than  ours. 
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AmoDgHt  the  articles  made  from  its  skin  only  we  have  here 
whips,  saddles,  bridles,  and  other  equipments ;  boots  and  shoes 
innumerable  (which  command  the  admiration  of  all  visitors, 
on  account  of  their  excellent  workmanship),  mill  belting, 
&c.  &c. 

Silk,  too,  has  been  recently  introduced  into  the  colony,  and 
the  specimens  exhibited  speak  very  favourably  for  its  perma- 
nent culture. 

But  what  do  our  manufacturing  friends  say  to  the  wools ; 
the  beautiful  specimens  of  which,  both  washed  and  unwashed^ 
merino  and  alpaca,  cannot  fail  to  call  forth  their  admiration? 

Lastly,  but  by  no  means  the  least  interesting,  are  the  mineral 
productions,  of  which  we  can  only  notice  the  gold. 

Nothing  can  be  more  interesting  than  the  manner  in  which 
the  precious  metal  is  here  displayed  in  every  form  and  stage  of 
its  production  and  manufacture.  First,  we  have  about  fifty 
samples  of  the  various  forms  in  which  the  gold  is  found  in  dif- 
ft»rent  i)arts  of  the  country.*  And  side  by  side  with  these 
there  is  an  equally  interesting  collection  of  earths,  illustrative  of 
the  ditforont  deposits  which  are  met  with  in  sinking  for  gold  in 
various  parts  of  the  colony. 

The  depth  below  the  surface  at  which  the  auriferous  deposit 
is  found  appears  to  vary  considerably,  being  in  some  places 
(Peel  River)  close  to  the  surface;  whilst  in  others  (Rocky 
River)  it  is  necessary  to  penetrate  about  eighty  feet  inta  the 
oarih,  through  soil,  clay,  basalt  (nodular),  and  sofl  sandstone; 
and  the  '^  auriferous  driflb "  is  here  found  to  be  six  feet  thick, 
lying  upon  a  bed  of  sofl  granite. 

But  the  colonists  do  more  than  raise  and  wash  their  gold, 
as  wo  cannot  fail  to  perceive  on  leaving  the  court ;  for  here 
wo  have  two  works  of  art,  valuable  not  only  on  account  of  the 
material  in  which  they  are  wrought,  but  also  because  of  their 
exquisite  workmanship, 

'hiov  consist  of  a  kangaroo  and  an  emu,  about  six  or  eight 
inches  in  height  (so  far  as  our  memory  serves),  formed  of  solid 
Austnvlian  gi^ld,  and  each  is  mounted  upon  a  kind  of  pedestal 
or  nu^k  of  malacliite.  The  workmanship  is,  as  already  remarked, 
of  the  first  onlor,  and  the  same  observation  appUes  also  to 
other  boautiful  specimens  of  jewellery;  but  our  hmited  space 
agjiin  conqvls  us  to  leave  these  treasures,  and  traveUing  onward 
wo  arrive  at  the  colony  of  Qftcen^iand,  that  portion  of  our  Ans- 
tnOian  settlements  to  which  at  the  present  time  the  hopes  of 
our  iH>tton  manufacturers  are  so  anxiously  directed. 

That  this  is  a  young  colonv  is  manifest  from  the  products 
and  niauufaoturca  wlii<£  it  exhibits.    No  such  beautiful  cabinet- 
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ware  or  jewellery  as  adorns  the  older  settlements  is  here  to  be 
met  wiiJi;  but  the  conspicuous  articles  are  raw  cotton  and 
wools.  Of  the  former  there  are  several  beautiful  specimens,  some 
grown  from  the  Sea  Island  seed,  which  is  equal  in  value  to  that 
imported  into  Liverpool  from  New  Orleans ;  and  the  wool  is 
remarkable  for  its  long  silkj  fibre,  and  is  chiefly  from  the 
Mauchamp  breed  of  sheep.  The  staple  of  one  very  prominent 
specimen  of  wool  is  nearly  six  inches  in  length. 

The  woods  of  Queensland  are  also  interesting,  and  their  uses 
various ;  those  which  are  exhibited  being  chiefly  employed  in 
cabinet-making;  but,  as  just  remarked,  the  young  colony, 
although  it  gives  great  signs  of  promise,  cannot  yet  compete 
with  ite  older  neighbours ;  and  we  shall  now  leave  it  for  the 
purpose  of  inspecting  the  contributions  of 

South  Australia.  The  most  beautiful  specimens  of  wheat 
of  any  that  we  have  met  with  in  our  little  tour  through  the 
colomes  were  shown  to  us  in  this  court.  One  sample  weighed 
above  sixty-eight  pounds  to  the  bushel,  and  the  flour  pro- 
dnced  from  it  was  of  unexceptionable  qnaliiy.  Almost  as  fine 
was  the  barley,  and  more  interesting  than  either,  the  implement 
employed  for  their  harvesting.  The  "  reaper  '^  which  is  exhi- 
bited in  this  court  is  certainly  an  unwieldy  machine  compared 
with  those  employed  in  England  (not  that  they  are  very 
elegant) ;  but  then  it  reaps,  gathers,  thrashes,  and  winnows, — 
a  series  of  operations  in  the  performance  of  which  our  less 
aspiring  agriculturists  are  satisfied  to  employ  three  different 
machines.  This  complicated  implement  is  rendered  necessary 
by  the  scarcity  of  labourers  in  the  colony ;  and  how  it  fulfils 
its  various  duties  we  are,  for  obvious  reasons,  unable  to  inform 
our  readers. 

If  the  vegetable  productions  of  South  Australia  be  interesting, 
equally  so  are  its  minerals ;  amongst  which  may  be  mentioned 
the  malachite,  of  which  crude  specimens,  as  well  as  those 
wrought  into  objects  of  vertu,  are  remarkably  conspicuous. 

Although  not  strictly  coming  within  the  scope  of  our  obser- 
vations, we  may  refer,  lastly,  to  the  interesting  ornaments 
formed  of  emu  eggs,  beautifully  mounted  in  silver.  Two 
emus  in  chased  silver  support  the  fine  ebony-hke  egg  upon 
their  backs,  and  on  the  top  of  the  egg  stand  two  natives,  also 
wrought  in  silver. 

These  and  other  similar  ornaments  speak  well  for  the  taste 
and  ingenuity  of  the  colonial  artificers ;  and  we  could  find  themes 
amongst  these  beautiful  articles  of  vertii  for  many  laudatory 
observations.     We  must,  however,  travel  on  until  we  get  to 

Western  Austnralia,  concerning  which  we  shall  have  a  word  or 
two  to  say  before  quitting  this  great  section  of  our  empire. 

The    Commissioners  of   Western    Australia  have  so  ably 

o  2 
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doscanted  upon  tho   merits   of  their   contributions,*  that  we 
cannot  do  better  than  allow  them  to  describe,  in  their  own 
language,  those  objects  which  chiefly  attracted  our  attention. 
Of  the  "  Jarrah  *'  tree  (a  species  of  myrtle)  they  say : — 

Nouo  of  the  other  Australiau  colonics  possesses  timber  of  similar  cha- 
racter to  the  Jarrah,  or  endowed  with  equally  valuable  properties. 

The  Jarrah  is  remarkable  for  its  euduring  qualities,  for  its  resistance  to 
decay— settmg  at  defiance  time,  weather,  w^ater,  the  wliitc  ant,  and  the  sea- 
worm.  One  of  the  pieces  of  wood  exhibited  is  a  pile  fi-om  a  jetty  in  the  sea 
at  Free  mantle,  where  it  remained  during  a  period  of  twenty-nine  years.  The 
lower  portion  was  under  water,  exposed  to  the  attacks  of  the  sea-worm,  which 
in  those  seas  destroys  every  other  wood  in  a  very  short  time  ;  the  middle 
was  between  wind  and  water,  submerged  or  exposed  with  every  change  of 
tide ;  the  upper  portion  was  always  exposed  to  the  action  of  the  weajher, 
to  the  intense  sun  of  summer,  and  the  long-continued  rains  of  winter. 

Another  piece  of  the  same  species  of  wood  has  been  buried  underground 
for  thirty-one  years  untouched  by  the  white  ant,  and  which  in  a  few  monUis 
destroys  every  other  kind  of  wood  so  circumstanced. 

For  this  valuable  quality,  the  Jarrah  is  now  much  sought  after  for  rail- 
way sleepers  in  the  other  Australian  colonies  and  in  India. 

The  Jarrah,  when  better  known,  will  doubtless  be  found  available  in  the 
ports  and  dockyanls  of  the  United  Kingdom  for  piles,  dock  gates,  and  other 
purposes  for  which  Hyamised  woods  have  been  found  inefficient.  It  is  also 
tklmirably  adapted  for  keel-pieces,  kelsons,  and  other  heavy  parts  of  ship- 
building. 

Tho  pi'otensions  of  tho  wheat,  too,  fall  very  little  short  of  that 
exliibited  in  "  South  Australia,'^  one  specimen  being  marked 
OG  lb.  to  the  bushed ;  and  the  reader  will  not  be  surprised  that 
such  beautiful  cereals  should  be  produced  in  a  country  tho 
climate  of  which  is  thus  described  in  an  official  report  of  the 
Colonial  Secretary,  1858 : — 

I  believe  that,  in  gonend  salubrity  of  climate,  Western  Australia  pos- 
sesses a  marked  superiority  over  any  of  the  Australian  colonics.  It  is  subject 
to  no  extremes  of  heat  or  cold.  Cattle  have  never  been  known  to  die  from 
lack  of  water,  and  in  the  very  driest  weather  there  is  a  sufficient  supply  of 
food  for  them.  Exposure  to  weather,  by  night  or  d.»y,  appears  to  produce  no 
ill  effects  on  the  constitution  of  the  colonists,  many  of  whom,  for  months 
t<>gethor,  rarely  tJeep  under  any  beyond  the  most  temporary  dwellings.  Snow 
i'i  never  seen ;  ice  only  in  the  depth  of  winter,  and  then  only  in  the  very 
ivirly  morning.  As  in  New  Zealand,  both  maize  and  potatoes  ripen  in  this 
c^nuitry,  and  the  ktter  crop  is  grown  to  a  considerable  extent.  The  apple 
and  the  iK\ir,  the  orange,  btuiana,  tig,  peach,  and  apricot,  with  the  melon  and 


^  lV«cHptivo  l^ktologue  ^no  publisher  uameti) :  A.  Audrews^  Esq.,  London 
^'Wiuutiesioner^  i.  Church  C\>urt)  Gemcnt's  Lane. 
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the  vine,  grow  luxuriantly,  and  may  be  seen  ripening  at  the  sanie  time.  The 
colony  is  peculiarly  adapted  to  the  growth  of  the  vine,  on  the  cultivation  of 
which  much  attention  is  bestowed,  and  which  is  likely  to  prove  very  remu- 
nerative. English  and  tropical  vegetables  are  largely  cidtivated,  and  yield 
profusely.  Attention  is  also  being  directed  to  dried  fruits ;  and  specimens 
of  figs  and  raisins  that  have  been  sent  to  the  periodical  horticultural  exhibi- 
tion for  competition  are  little  inferior  to  those  imported  from  Europe. 

Let  us  now  depart  from  this  laud  of  promise, — from  this  vast 
field  for  the  enterprising  and  adventurous ;  this  storehouse  of 
wheat,  timber,  wools,  and  gold  !  And  indeed  we  leave  it  with 
regret,  for  it  has  filled  us  with  pleasure  to  witness  the  boundless 
resources  and  growing  enterprise  of  our  Australian  colonies. 
But  we  have  still  to  survey  much  that  is  equally  interesting ; 
an(J  crossing,  therefore,  the  Indian  Ocean  (or,  wo  ought  rather 
to  say,  the  north-east  transept),  we  find  ourselves  safely  landed 
in  the  island  of  Ceylon,  amongst  new  scenes,  new  products,  and 
novel  ornaments  and  appliances. 

Here  we  are  unmistakably  in  the  Land  of  Cinnamon  j  and 
the  most  interesting,  because  the  most  complete,  feature  in  the 
Ceylon  Court  consists  of  the  objects  and  pictures  illustrative  of 
the  culture  of  this  plant.  This  is  one  of  the  examples,  to  which 
reference  has  been  made,  of  the  ciire  evinced  by  the  exliibitors 
to  render  the  visitor  perfectly  acquainted  with  the  whole  of 
any  particular  branch  of  industr}- ;  for  in  this  case  we  are,  to 
all  intents  and  purposes,  transported  to  Ceylon  itself,  to  witness 
the  different  operations  upon  a  cinnamon  plantation. 

First,  our  attention  is  directed  to  a  series  of  excellent  photo- 
graphs. One  represents  a  native  cutting  the  cinnamon  (and 
then  our  guide  shows  us  the  tools  employed  for  the  pui'pose) ; 
another  is  that  of  a  native  labourer  peeling  and  scraping ;  a 
third,  sorting  and  baling;  and  hero  we  have  the  cinnamon 
itself,  tied  up  in  bundles  very  much  resembling  the  sticks 
round  the  axe  of  a  Roman  lictor.  And  what  sticks  !  if  our 
memory  serves  us  aright,  they  are  between  four  and  five  feet  in 
length. 

Ijastly,  to  complete  this  branch  of  industry,  we  have  samples 
of  various  oils,  extracted  from  the  roots  and  leaves,  which  arc 
used  for  medicinal  purposes. 

Turning  to  another  part  of  the  court,  we  are  struck  ^vith  the 
appearance  of  a  number  of  variegated  but  handsome  walkinj^- 
sticks,  which,  onr  guide  tolls  us,  represent  the  various  woods 
of  Ceylon ;  and  amongst  them  may  be  found  the  coffee,  cocoa- 
nut,  satin,  cinnamon,  and  a  variety  of  other  woods.  Whilst 
admirijig  these  specimens  of  Ceylon  woods,  our  eye  is  at- 
tracted by  the  title  of  the  exhibitor,  whose  name,  "A.  Mcndis, 
Modhar,"  is  conspicuously  printed  upon  a  card ;  and  we  are 
induced  to  inquire,  "What  is  a  Modliar?"     "  lie  is  a  native 
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officer  of  the  British  Grovemment ;"  and  we  are  shown  a  photo- 
graph of  one  in  his  official  robes.  These  ''  Modliars "  are  the 
chief  exhibitors.  They  have  sent  specimens  of  oils,  camphor, 
rice,  carved-wood  ornaments  (one  gentleman,  who  stands 
possessed  of  the  name  of  Mr.  Weiralasirinayana  Absyaratine, 
exhibiting  a  beautiful  piece  of  furniture  of  carved  ebony),  whilst 
the  '^  Ceylon  Committee  '^  contributes  the  spices  for  which  the 
island  is  so  famous. 

A  curious  and  most  valuable  substance  exhibited  in  this 
court,  and  which  is  also  found  in  "  Queensland,^^  is  the  oil  of  the 
dugong,  or  haUcore,  an  animal  aUied  to  the  seal.  The  oil  is 
white  and  solid,  and  is  employed  for  the  same  purposes  as  cod- 
Hver  oil,  viz.,  as  a  tonic  in  cases  of  consumption,  possessing  the 
additional  advantage  of  being  entirely  free  from  any  nauseous 
properties,  and  devoid  pf  taste  or  smell.  It  was  introduced 
into  England  by  Dr.  John  McGrigor  Croft ;  but  beyond  this  we 
could  gain  no  satisfactory  information  concerning  its  history. 

But  we  must  now  travel  northward,  crossing  over  to  the  con- 
tinent of  India;  and  in  the  World's  Fair  we  are  compelled  to 
retrace  our  steps,  and,  once  more  traversing  the  transept,  we 
must  mount  to  one  of  its  galleries.  Here  we  shall  find  a  most 
courteous  and  able  expositor  of  the  treasures  of  Inde  in  Dr. 
Forbes  Watson ;  and  our  readers  shall  have  the  benefit  of  the 
interesting  information  which  he  gave  us  concerning  those 
products  of  the  soil  which  now,  more  than  at  any  previous 
period,  possess  such  a  deep  interest  for  our  countrymen. 

First  of  all,  we  are  shown  a  kind  of  skeleton  stand,  composed 
of  a  series  of  circular  shelves,  situated  one  above  another,  and 
in  this  are  ranged  300  bottles,  each  containing  the  sample  of  a 
different  growth  of  cotton  j  and  Dr.  Watson  further  hands  us 
an  illustrative  plate,  showing  the  lengths  of  the  staple  of  cotton 
produced  respectively  fix)m  "native"  seed,  from  "New  Orleans, 
or  American,"  and  from  "  Sea-Island  and  Egyptian  "  seeds. 

Next  in  importance  to  the  cotton  culture  is  tiiat  of  tea ;  and 
here,  again,  we  are  shown  a  variety  of  specimens,  the  number 
being  admost  incredible. 

Dr.  A.  Campbell,  who  collected  these  teas  from  the  various 
provinces  of  India,  showed  us  142  different  samples  contributed 
by  fifty  estates.  Of  these  the  most  valuable  are  the  "Darjeeling" 
teas,  from  the  Himalayas,  of  which  10,0001b.  only  have  been 
produced  this  year;  but  the  exhibitor  stated  that  next  year 
the  quantity  would,  in  all  probability,  be  increased  fivefold. 
Dr.  Campbell  values  the  finest  Darjeeling  tea  at  2*.  8J.  per 
lb.,  exclusive  of  the  import  duty. 

It  is  not  generally  known  tiiat  the  East  Indian  teas  are  of 
very  strong  flavour,  and  are  chiefly  used  for  mixing  with  the 
lower  quaUties  of  tea  sold  to  our  labouring  classes.   "We^  how- 
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ever^  tried  several  samples  which  the  exhibitor  gave  us  without 
any  other  admixture^  and  they  have  been  highly  approved  by 
aU  who  have  tasted  them. 

Amongst  the  other  luxuries  (if  tea  can  be  so  designated) 
exhibited  here,  we  were  much  interested  in,  but  not  greatly 
edified  by,  that  of  opium  in  its  various  states  of  preparation : 
*'  crude  ball "  opium,  ^^  grain,'^  and  other  forms  in  which  this 
noxious  substance  is  vended ;  and,  as  appropriate  companions 
to  this  enervating  narcotic,  we  found  various  intoxicating  drinks 
used  by  the  natives. 

These  consist  of  rice  and  date  arrack,  rum,  and  "  country 
spirits,"  the  latter  being  distilled  fix)m  the  cocoa-nut  palm. 

But  if  these  alcoholic  beverages  fail  to  call  up  pleasant  asso- 
ciations in  our  minds,  we  have  here  two  other  products  of 
the  vegetable  kingdom,  one  of  which  especially  is  becoming 
every  day  of  greater  importance  to  our  welfare  at  home.  The 
first  is  indigo,  of  which,  along  with  many  other  colouring 
materials,  there  is  a  goodly  show ;  and  the  second,  to  which 
special  reference  must  be  made,  comprises  the  various  seeds 
used  in  the  manufacture  of  oils  and  cattle-cake.  The  Bombay 
linseed,  of  which  above  35,000  tons  weight  were  imported  into 
England  alone  in  the  year  1861,  is  the  finest  in  the  world,  and 
commands  the  highest  price  of  any  in  the  market. 

To  give  our  readers  some  idea  of  the  cause  of  its  high 
relative  value,  we  may  just  state  the  following  facts  concerning 
it : — Linseed  yields  two  substances  in  crushing;  viz.,  oil,  used 
for  painters'  purposes,  &c.  &c.,  and  the  residue  being  cattle- 
cake.* 

Whilst  we  write  this,  the  value  of  linseed  oil  is  £42  per  ton, 
whilst  that  of  linseed-cako  is  only  £11  per  ton.  It  is  therefore 
obvious  that  the  lAore  oil  obtained  from  the  seed,  the  more 
valuable  it  must  be. 

Now  a  quarter  of  Riga  linseed  weighs  4001b.,  and  yields 
about  94  lb.  of  oil  in  crushing,  the  residue  being  inferior  cake ; 
whilst  a  quarter  of  Bombay  linseed  weighs  4161b.,  yielding 
132  lb.  of  oil,  and  the  remainder  fine  nutritious  cake,  of  con- 
siderably more  value  than  that  made  from  other  seeds.  This 
explains  the  increased  worth  of  the  Bombay  seed.  The  linseed 
fix)m  Calcutta  and  Madras  is  but  slightly  inferior  to  that  of 
Bombay. 

Again,  the  finest  refined  burning  rape-oil  is  extracted  from 
the  '^  Guzerat "  rape-seed,  grown  in  the  province  of  that  name, 
and  exported  fix)m  Bombay ;  so  much  so,  that  a  considerable 

♦  No  doubt  all  our  readers  who  visited  the  Exhibition  will  have  seen  the 
seed-crusliiiig  process  carried  on  in  the  Machinery  department  of  the 
building,  by  Messrs.  Blundell,  Spence,  &  Co.,  of  HuU. 
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quantity  of  the  so-called  colza  oil,  imported  from  France  and 
Belgium,  is  made  from  the  seed  originally  brought  from  India 
to  London  and  Liverpool,  and  thence  re-exported  to  those  two 
countries.  How  important  must  our  colonics  be  to  our  welfare, 
when  we  find  that  the  continental  nations  which  supply  us  with 
food  for  our  lamps  come  to  England  to  purchase,  for  this  pur- 
pose, the  raw  material  which  is  brought  from  our  own  distant  . 
settlements.  Besides  the  two  already  named,  there  are  many 
other  seeds  yielding  oil.  Of  these  the  chief  are,  teel,  or  gin- 
gcUy,  a  small  white  and  black  seed;  niger,  a  bright  black 
seed ;  poppy,  ground-nuts,  &c.  &c.  As  to  the  products  made 
from  these  seeds,  if  cattle  could  speak,  they  would  probably  tell 
us  that  they  frequently  observe  indications  of  the  presence  of 
the  inferior  cakes  made  from  some  of  them  in  their  linseed  cake ; 
but,  as  they  cannot,  that  a\411  remain  a  profound  secret. 
We,  however,  have  suspected  the  presence  of  the  oils,  which 
are  for  the  most  pait  colourless,,  and  are  largely  used  in  France 
and  the  Mediterranean,  in  the  olive  oil ;  and  wicked  persons  are 
in  the  habit  of  assorting,  in  the  most  barefaced  manner,  that 
they  aix)  largely  employed  for  the  purposes  of  adulteration. 

The  mineral  products  of  India  are  not  conspicuous,  and  the 
coal,  of  which  there  (ire  the  representatives  of  the  five  difierent 
fields  now  worked,  is  of  inferior  quality,  and  suited  only  for 
river  steamers. 

The  s])ecimens  of  silk,  wool,  and  other  animal  products,  are 
of  the  first  order ;  and  these  lead  us  into  what  is,  unfortunately 
for  us,  forbidden  ground. 

It  <loes  not  come  within  our  sphere  to  speak  of  the  exquisito 
works  of  art  which  give  such  Mat  to  the  Indian  Court,— of  the 
oraanients  in  silver  and  gold ;  of  woven  fabrics  of  such  delicacy 
as  to  be  almost  transparent,  and  which  ar(5  trimmed  with  gold 
and  silver  lace  equally  delicate.  Nay,  the  further  we  venture 
into  tliis  court  the  more  seductive  docs  the  exhibition  become. 
These  gorgeous  ornaments  of  gold  and  silver;  these  caps  and 
crowns,  fans  and  punkahs;  this  beautiful  carved  fumitm-e ;  these 
richly  jewelled  and  inlaid  arms ;  and  such  Cashmere  shawls, 
gold- embroidered  purses,  caps,  and  slippers !  .  .  .  .  but 
we  must  pi\)ceed  no  further,  and,  with  a  well-merited  compli- 
ment to  Dr.  Forbes  Watson,  for  what  we  consider  the  most 
lK»rfcctly  arranged  of  all  the  colonial  courts — and  that  is  saying 
much — we  must  now  bid  adieu  to  the  wealth  of  India,  and 
hasten  onward  to 

yatal.  Although  we  cannot  tarry  long  in  this  court,  we  have 
time  to  inspec*t  the  interesting  model  of  a  Kafir  kraal,  or  encamp- 
ment fortified  agjiinst  wild  beasts,  and  equally  wild  inimical  tribes. 
Or  we  may  imagine  ourselves  for  the  moment  to  bo  emigrants, 

'  examine  with  interest  tlie  bush  waggon  and  its  appendages. 
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We  may  admiro,  too,  the  native  cap,  manufactured  of  feathers, 
and  exhibited  so  prominently;  and  stey  for  tfii  instant  to 
hear  that  our  colonists  have  commenced  the  culture  of  tea  and 
silk,  and  that  the  sugars  produced  in  the  settlement  are  of 
excellent  quality.  In  passing  out,  we  cannot  fail  to  notice  the 
fine  specimens  of  rhinoceros  horns,  nor  to  be  struck  with  the 
display  of  native  weapons,  all  of  which  speak  of  a  population 
consisting  largely  of  aborigines ;  and,  leaving  the  colonists  to 
develop  their  resources  and  push  on  the  work  of  civihzation, 
we  now  hurry  onwards  to  the 

Cape  of  Oood  Hope,  The  exhibition  in  this  court  is  unique, 
and  is  calculated  to  cause  surprise  to  one  who  has  visited  the 
remaining  courts  in  which  our  colonies  are  represented  ;  for  it 
consists  of  a  limited  display  of  articles  contributed  by  one  indi- 
vidual, Mr.  Ghislen. 

This  gentleman  has  done  what  he  can  to  redeem  the  cha- 
racter of  this  important  colony,  which  is  absolutely  unrepre- 
sented, wherefore  we  know  not,*  The  most  remarkable,  and 
certainly  a  novel,  feature  in  Mr.  Ghislen's  beautiftd  little  mu- 
seum is  the  application  of  seaweeds  (algae),  instead  of  wood  or 
horn,  in  the  manufacture  of  whips,  handles  to  cutlery,  &c.  The 
stems  of  a  marine  plant  {EcMatiia  buccinalw  ?)  are  submitted 
to  some  hardening  process,  and  then  bronzed,  painted,  or  gilt ; 
and  certainly  they  look  very  attractive  when  thus  treated,  and 
converted  into  riding-whips,  &c. 

In  close  contiguity  to  the  '^  Cape "  court,  if  it  can  be  so 
called,  is  that  of  the  "  llahaman,^^  which  deservedly  commands 
considerable  attention,  from  the  beautiful  shell  ornaments  con- 
tained in  it.  All  our  home-made  articles  of  the  kind  are 
eclipsed  by  these  exquisite  objects,  which  consist  of  baskets, 
head-wreaths,  &c.,  all  of  a  beautifully  translucent  whit^.  The 
buds  of  the  flowers  are  composed  of  '^  rice-shells,"  the  leaves  of 
'^  cup-shells,"  and  the  effect  produced  by  this  combination  sur- 
passes our  powers  of  description.  Why  do  not  our  English 
jewellers  direct  their  attention  more  earnestly  to  the  employ- 
ment of  such  beautiful  productions  of  nature  as  these  ?  They 
would  adorn  a  royal  head,  and  far  exceed  in  elegance  much  of 
the  gaudy  and  fashionable  head-gear  now  in  vogue. 

Let  us  once  more  cross  over  to  the  eastern  side  of  the  tniii- 
scpt  which  we  are  exploring,  and  we  shall  there  find,  in  close 
proximity,  our  colonies  of  Trtnidail,  British  Gitiantf,  and 
Jamaica,  which  present  features  worthy  of  consideration.  Anli- 
aboUtionists  point  to  Jamaica  as  one  of  the  ruinous  results  of 
tho  manumission  of  slaves;  but,  for  a  "bankrupt"  colony,  we 

*  As  we  visited  the  Exhibition  shortly  after  it  was  opened,  other  o>>jects 
of  interest  may  have  been  sent  over  subsequently. 
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confess  that  it  contrasts  very  favourably  with  some  of  our  sol- 
vent ones  !  The  most  interesting  staple  is  decidedly  sugar ;  and 
here^  B,gsiii,  we  find^  what  we  cannot  commend  too  highly  nor 
too  frequently — ^the  complete  illustration  of  this  branch  of 
human  industry  in  all  its  various  phases : — the  sugar-cane ;  crude 
sugar^  as  extracted  firom  the  plant;  molasses;  very  many 
samples  of  sugar  as  exported ;  about  ninety  samples  of  rum^ 
and  a  great  variety  of  liqueurs. 

Another  very  prominent  product  of  the  island  is  the  lace* 
bark  {Lagetta  lintearea),  and  other  similar  substances^  com- 
mercially know  as  ^^  bast/'  and  employed  for  tying  up  cigars 
and  other  manufactured  goods.  But  it  would  be  impossible 
even  to  enumerate  the  products  of  this  rich  island,  for  the 
mention  of  them  would  occupy  as  much  space  as  this  article.  It 
asserts  its  claim  to  be  considered  a  cotton-growing  colony,  not 
only  experimentally  but  practically.  Its  animal,  vegetable,  and 
mineral  products  are  very  numerous,  the  collections  of  natural 
history  objects  deeply  interesting,  and  the  Art  collection  by 
no  means  unimportant. 

In  British  Quiana  we  find  samples  of  cotton-wool  which 
have  been  pronounced  equal  to  the  finest  Sea-Island ;  and  wo 
could  describe  much  more  that  is  interesting,  did  we  not  fear 
that  the  patience  of  our  readers  is  already  exhausted  by  this 
dry  catalogue ;  we  shall,  therefore,  hurry  through  our  task  and 
bring  these  remarks  to  a  close. 

The  contents  of  the  Canadian  Settlements  present  every 
indication  of  a  rising  empire.  The  vegetable  products  of 
Canada  Proper  are  of  the  most  important  and  indispensable 
description.  Winter  wheat,  weighing  66  lb.  to  the  bushel,  is 
shown  with  no  little  pride;  and  the  enormous  ^'trophy*'  of 
coarse  woods  sufficiently  denotes  the  flourishing  state  of  a  trade 
which  is  being  largely  interfered  with  by  the  daily-increasing 
employment  of  iron  in  shipbuilding.  This  trophy  itself  is 
composed  of  enormous  planks  of  oak,  maple,  birch,  ash,  elm, 
cedar,  pine,  walnut,  cherry,  and  a  number  of  other  kinds,  of 
which  the  names  are  almost  unknown  here ;  whilst  the  pedestal 
of  the  trophy  consists  of  gigantic  blocks  or  cross-sections  of 
the  same  woods. 

In  the  Now  Bninm'ich  Court  the  same  woods  are  exhibited 
in  a  very  interesting  manner.  They  form  the  leaves  of  a  book, 
and  are  accompanied  by  the  fruit  and  foliage  of  the  various 
trees  to  which  they  appertain.  Here,  too,  we  have  a  valuable 
collection  of  furs,  beaver-skins,  &c. ;  and  one  of  the  chief 
attractions  of  the  court  consists  of  the  beautitul  pieces  of 
furniture,  cabinets,  '^  what-nots,^'  &c.,  constructed  by  the  fair 
hands  of  the  Canadian  ladies,  of  '^  cone-work,''  in  other  words, 
with  the  cones  of  the  fir-tree. 
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Ono  mineral  substance  remains  to  bo  noticed  in  detail^  and 
then  we  have  done. 

In  this  court  is  a  most  instructive  series  of  samples  illus- 
trating the  production,  by  distillation,  of  '^  Albertine  oil  '^  from 
Albert  coal.  We  shall  endeavour  to  convey  by  description 
some  idea  of  the  appearance  of  this  useM  substance  in  its 
various  stages  of  manufacture. 

First,  then,  we  have  the  "  Albert  coal,^^  a  bright,  light  coal, 
somewhat  resembling  our  ''  cannel."  From  this,  a  thick  black 
fluid  is  extracted,  which  resembles  crude  petroleum,  a  greenish- 
hlafik  oil;  this  we  will  call  No.  1.  The  next  process,  No.  2, 
leaves  the  oil  soUd,  like  clotted  moist  sugar;  firom  this  is 
produced  No.  3,  which  presents  a  totally  different  appearance : 
it  is  a  jelly-like  mass,  of  a  gold  colour,  and  full  of  fine  needle- 
shaped  crystals.  No.  4  is  a  thin  hquid,  resembling  colza  oil, 
but  flowing  more  Uke  a  spirit.  No.  5  may  be  compared  to 
Irish  whisky,  being  a  thin  straw-coloured  spirit;  whilst  the 
last  process.  No.  6,  brings  us  to  the  refined  spirit,  not  unlike 
camphine  in  appearance. 

Thus  we  have  glanced  cursorily  at  our  most  important 
colonies — ^have  visited,  in  turn.  New  Zealand,  the  various  parts 
of  the  continent  of  AustraUa ;  Ceylon  and  India,  with  their 
rich  tropical  productions;  Natal,  and  the  Cape  of  Good 
Hope ;  our  West  Indian  settlements;  and,  lastly,  the  important 
districts  of  Canada. 

Our  review  has  necessarily  been  brief  and  imperfect,  for  we 
have  had  so  large  a  mass  of  materials  to  consider — ^have 
observed  such  numerous  indications  of  increasing  wealth  and 
prosperity — that,  as  we  entered  one  court  after  the  other,  we 
were  more  and  more  perplexed  to  decide  what  appeared  the 
most  likely  to  interest  our  readers. 

Let  us  repeat  most  emphatically,  that,  with  one  or  two 
exceptions,  the  display  is  highly  creditable  to  the  exhibitors  : 
not  only  evincing  a  spirit  of  enterprise,  of  which,  as  EngUsh- 
men,  we  should  not  boast  over  much,  but  an  increasing  intelli- 
gence and  a  progressive  knowledge  in  science  and  scientific 
applications,  calculated  to  astonish  those  who  bestow  upon 
them  the  consideration  which  they  so  richly  deserve. 

Long  may  our  colonies  continue  to  flourish !  Long  may  they 
remember  that  this  is  the  mother-country ;  but  ...  (in 
this  wish  it  is  questionable  whether  we  shall  command  such 
unanimous  approval  as  in  the  two  preceding)  may  they  soon 
be  sufficiently  strong  to  govern  themselves,  so  as  to  constitute 
the  independent  centres  of  civilization  all  over  the  habitable 
globe. 
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BUT  fow  botanists  would  expect  to  prosecute  their  researches 
in  the  midst  of  Christmas  fetes  and  gambols,  and  even 
on  specimens  rescued  from  the  lurid  flame  of  a  burning  plum- 
pudding.  Yet  we  can  assure  those  of  our  readers  whose 
botanical  thirst  is  impatient  for  a  supply  of  genuine  spring 
flowers  that  no  more  interesting  subjects  for  study  can  bo 
found  in  the  fields  than  the  holly  and  the  mistletoe — both, 
perhaps,  associated  more  with  the  idea  of  indoor  merry- 
makings than  outdoor  rambles.  Neither  are  we  limited  in  our 
botanical  studies  during  the  hard  winter  months,  when  all 
Nature  seems  hiding  herself  from  observation,  to  these  famihar 
and  remarkable  plants, — the  coloured  patches  on  the  barks  of 
trees,  on  old  walls,  and  broken  pahngs  afford  a  whole  world  of 
interesting  study;  and  beautiful  collections  may  be  made  of 
these  variegated  lichens.  AVe,  however,  select  the  Mistletoe  as 
the  subject  for  our  ^^  winter^s  tale,^^  not  only  on  account  of  its 
great  botanical  interest,  but  from  its  ancient  and  curious  asso- 
ciations with  the  history  of  our  country. 

The  Mistletoe,  Viscum  album  (Plate  VIII.,  fig.  1),  maybe  re- 
garded as  the  type  of  parasitic  plants  generally — of  those 
plants  which  establish  a  liabitation  for  themselves  in  the  sub- 
stance of  some  other  plant,  and  live  and  flourish  on  nutriment 
drawn  fi-om  this  source. 

The  order  Loranthacviv,  to  which  the  Mistletoe  belongs,  and 
of  which  it  is  the  only  British  representative,  consists  almost 
entirely  of  parasitic  i)lants.  But  three  genera  are  known  in 
Europe.  Xujffiiia  flonlumda,  an  Australian  plant,  forms  an 
excei)tion  to  the  parasitic  nature  of  the  species,  and  is  a  very 
beautiful  shrub,  with  large  bright  orange-coloured  flowers, 
which  gain  for  it  the  name  of  /nv'-//v.». 

In  describing  the  order  Loranthacav,  we  find  that  some  bota- 
nists have  separated  a  number  of  plants  once  included  therein, 
and  established  another  oi*der,  Viffoicnv,  of  which  Visann  is  the 
type;  Loranthu^  being  that  of  the  original  order,  Loranthacew. 
"  *  ^  distinction  is  not  very  generally  adopted,  and  we  are 
^*^q:arding  our  mistletoe  as  belonging  to  the  family 
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rent  to  the  ofruy,  with  two  bniets  ml  its  bd^s^s  <i^  th<^  con4hi 
coBsbcs  of  foar  or  e^l  UKNre  or  kos  uttin^l  fiielmls^  Thu 
stamens  are  four  or  e^t»  i^possite  the  peldb^  Tho  ovaYjr  oiM^ 
ceiled,  with  <Hie  erect  OT«ile« 

On  eTamining  a  branch  of  mtsdeloe  in  iho  hand*  w^  ob!«»rvo 
the  long  ^rending  slmns  of  a  veUowish^gT^^on  cokHir>  wilh 
somewhat  thick,  fl€^y>  long-poinled  kaT««t)  haviag  vt^iia 
nnming  er^j  akmg  their  entire  length,  most  evidont  on  tho 
ondar  sarTace.  In  the  axils  of  these  leaves,  or  the  luiglo  fttun 
which  they  spring,  as  also  at  the  point  where  the  spr«M(iditt(t 
stems  meet,  we  see,  in  the  autumn  of  the  year,  a  minute  flower* 
bud — insignificant  enough  to  look  at*,  but  of  suoh  iutereat^  when 
examined  botanically  and  carefoUy,  as  to  have  afllbrded  matter 
for  elaborate  and  beautifully-illustrated  papers,  which  are  )>re« 
served  by  the  learned  societies  of  this  and  other  countriet»% 

These  flowers  are  divided  into  stamiuiferous  and  pistiliferoutt 
ones  (figs.  2  and  3) .  The  structure  of  these  organs  is  very  curiouMi 
and  can  scarcely  bo  fully  described  in  a  few  word«,  for  uutliort 
difier  as  to  the  appropriate  names  and  real  ftinctions  of  tlio 
parts.  Schleiden^  the  great  German  botanist,  supposes  that  the 
so-called  male  flowers  consist  of  nothing  but  antheim;  while 
Decaisne,  of  whoso  beautiful  dmwings  in  tlio  IVtuiHttciioim  of 
the  Royal  Society  of  Brussels  wo  have,  in  a  minisuix*,  uvaiUnl 
ourselves,  contends  that  the  malo  flowers  connist  of  four 
anthers  grown  to  the  surface  of  four  calycino  sepals.  Thoy 
grow  on  distinct  plants  from  tho  fomalo  flowers,  which  are 
botanically  the  most  interesting,  as  well  as  po|)ularly,  ft*0Hi 
the  fact  of  their  producing  tho  beautiful  wuito  borriew  no 
characteristic  of  the  mistletoe.  Tho  ovule  at  tho  base  of  tho 
female  flower  does  not  appear  at  all  until  after  tho  pollen  hoM 
been  shed  from  tho  anther  in  the  male  flower  and  has  entered 
the  little  canal  leading  to  tho  ovarium.  Some  weeks,  or  ovc?n 
months,  after  this  has  taken  place,  the  little  ovule  or  future  sood 
makes  its  appearance,  and,  meeting  with  tho  pollon^  commonceM 
to  develop.  At  the  same  time,  tho  viscous  tissue,  of  which 
the  fruit  chiefly  consists,  begins  to  appear,  and  tho  tiny  seedi» 
are  produced,  which  remain  inclosed  m  their  sticky,  glutinouM 
cradle  until  fully  ripened  and  ready  to  reproduce  tlieir  own 
kind.  The  fact  of  the  ovule  being  produced  after  the  p<Jlr*n 
has  exercised  its  influence  is  a  curious  deviation  from  tlin 
usual  mode  of  development  in  plants.  The  structure  of  the 
woody  tissue  of  the  plant  is  also  singular  (fig.  4).  Diicninno 
describes  it,  when  young,  as  consisting  of  eight  wo<j<ly  bundlij* 
surrounding  a  green  pi£  (fig.  5);  in  tae«o  bimdlcfi  arc  no  nyxtsA 
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vessels,  but  instead,  and  in  the  place  where  they  usually  occur, 
are  found  some  ringed  tubes  (fig.  6),  together  with  some  dotted 
or  reticulated  cells  and  fibres.  On  the  outside  of  these  bundles  of 
woody  matter,  which  form  the  longitudinal  tissue  of  the  plant, 
are  found  others,  similar  in  number  but  smaller,  and  composed 
exclusively  of  fibres  of  the  inner  layer  of  the  bark. 

To  trace  these  appearances  a  careful  microscopic  examination 
is  required,  and  some  of  the  more  delicate  observations  cannot 
be  conducted  without  first  submitting  the  portion  of  stem  to  a 
saturation  of  spirits  of  wine. 

The  manner  in  which  this  curious  plant  estabUshes  itself  in 
the  tissue  of  other  plants  is  very  remarkable,  and  has  been 
well  described  by  De  Candolle  in  his  excellent  "  Physiologie 
V^g^tale."  Old  botanists  believed  that  birds,  feeding  upon  the 
berries,  and  getting  their  beaks  surrounded  with  the  viscous 
matter  they  contain,  rubbed  their  beaks  against  the  branches 
to  get  rid  of  it,  and  thus  introduced  the  seeds  to  their  resting- 
place.  Paley,  in  his  "  Natural  Theology,^^  gives  at  great  length 
his  views  of  the  subject,  and  says  :— 

Of  no  other  plant  can  it  be  said  that  the  roots  refuse  to  shoot  in  the 
ground,  and  no  other  is  known  to  possess  this  adhesive  generative  quality 
when  rubbed  on  the  branches  of  trees. 

Careful  botanists  who  have  examined  the  process  of  growth 
in  these  plants  from  their  earhest  stage,  tell  us  that  from  what- 
ever cause  the  seeds  are  brought  in  contact  with  the  wood  of 
the  tree  on  which  they  establish  themselves,  they  adhere  by 
means  of  the  glutinous  substance  in  which  they  have  been  em- 
bedded, and  which  hardens  into  a  sort  of  transparent  glue. 
Tlien  two  or  three  days  after  application  the  tiny  radicle  may 
be  seen  pushing  towards  the  support,  whether  it  be  on  the 
under  or  upper  surface ;  reaching  tlus  point  it  becomes  enlarged 
and  flattened.  It  now  has  the  appearance  of  a  sucker,  and 
by  degrees  penetrates  the  bark.  This  operation  requires  some 
time,  and  is  not  completed  until  the  plumule  begins  to  be 
developed.  By  the  time  the  young  plant  has  a  pair  or  t^vo 
of  leaves,  the  attachment  will  be  found  tolerably  firm. 

Mr.  Grifiths,  who  has  written  a  paper  on  the  Orders  of 
Loranthuti  and  Visnnn  in  the  Transactions  of  the  Linnsean 
Society,  tells  us  that  on  cutting  away  a  portion  of  the  branch 
on  which  the  mistletoe  had  fixed  itself  and  laying  bare  the 
included  portion  of  the  parasite,,  he  found  that  the  imion 
had  taken  plac«  entirely  between  the  Ugneous  systems  of  both ; 
the  fibres  of  the  sucker-like  root  of  the  parasite  expanding  on 
the  wood  of  the  support  in  the  form  of  a  web  foot.  There 
was,  however,  no  interchange  of  structure  between  them, 
neither  at  this  period  was  there  any  intermixture  of  Ugneous 
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fibres.  As  the  parasite  increases  in  size^  and  an  additional 
supply  of  nutriment  is  required,  lateral  shoots  are  sent  out  from 
the  surface,  which  also  penetrate  the  bark,  and  are  precisely 
similar  in  mode  of  attachment  to  the  original  seedling  shoot.  It 
is  a  curious  fact  that  the  fibres  of  the  later  shoots  never  penetrate 
further  than  those  of  their  primitive  attachment.  In  the  adult 
plants  the  sucker-bearing  shoots  frequently  run  to  a  consider- 
able distance ;  many  of  the  stocks  being  literally  covered  with 
parasites,  all  of  which  have  sprung  from  one  seed.  Mr. 
Grifiiths  says  :— 

I  have  seen  such  shoots,  which  had  taken  their  course  along  a  decayed 
branch,  become  reflexed  and  return  in  qujest,  as  I  may  express  it,  of  a  part 
capable  of  affording  nourishment. 

The  remarkable  exception  which  the  viscum  presents  to  the 
general  law — that  the  radicle  or  root  of  the  embryo  shoots 
downwards  and  the  plumule  upwards,  under  all  circumstances, 
has  been  confirmed  by  curious  experiments.  So  certain  is  it 
that  the  radicle  of  the  mistletoe  will  turn  itself  towards  the 
body  to  which  it  is  attached,  whatever  may  be  the  position  of 
that  body  with  respect  to  the  earth,  that  a  cannon-ball,  to  which 
mistletoe  seeds  were  glued  on  all  sides,  and  suspended  in  the. 
air,  became  the  point  of  attraction  for  all  the  little  radicles 
to  direct  themselves  towards  from  all  sides  of  the  ball.  This 
property  insures  their  growing  upon  the  branches  of  trees  to 
whatever  side  they  may  happen  to  adhere.  It  is  asserted  that 
a  branch  of  mistletoe,  if  placed  in  water,  has  no  power  of 
absorbing  this  fluid  itself;  but  that  when  the  branch  to  which 
it  is  attached  is  immersed,  then  the  water  is  readily  absorbed 
and  penetrates  into  the  mistletoe.  The  following  experiment 
was  performed  by  De  Candolle.  He  immersed  the  branch  of 
an  apple-tree,  bearing  mistletoe,  in  water  previously  coloured 
red  with  cochineal,  which,  penetrating  the  wood  and  inner 
bark  of  the  apple-tree,  entered  into  the  mistletoe,  when  its 
colour  was  even  more  intense  that  in  the  former.  It  would 
appear  as  if  these  parasitic  plants  had  an  eliminating  power, 
for  it  is  certain  that  they  do  not  attach  themselves  to  all  trees 
or  shrubs  indiscriminately.  Mr.  GriflBths  thinks,  however,  that 
they  would  grow  on  almost  any  plant  whose  duration  is 
sufficiently  long  to  allow  them  to  estabHsh  themselves.  Plants 
with  milky  juice  seem  to  be  an  exception.  The  seeds  of 
Loranthus  have  been  seen  to  germinate  on  a  frond  of  Poly- 
podium.  The  influence  these  parasites  have  on  the  stock  is 
according  to  their  respective  proportions.  If  they  attack  a 
small  or  weakly  tree,  they  injure  it,  and  perhaps  kill  it ;  but 
when  they  attack  large  vigorous  trees,  no  ill  results  seem  to 
follow. 
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The  mistletoe  is  the  only  green  parasite  in  this  country ;  and 
often  forms  a  conspicuous  feature  in  the  physiognomy  of 
vegetation  on  the  leafless  trees  of  winter.  It  chiefly  abounds 
on  the  apple,  the  pear,  and  plum  tree ;  and  I  have  also  seen 
it  on  the  poplar.  Some  authors  say  it  grows  on  the  silver-fir 
tree;  but  instances  of  its  attacking  the  Coniferaa  are  very 
rare.  Occasionally  it  may  be  met  with  on  the  oak,  but  its 
very  unusual  presence  on  this  tree  has  probably  much  to  do 
with  the  peculiar  reverence  with  which  plants  found  in  this 
situation  were  regarded  by  our  early  ancestors,  and  their  priestly 
advisers  the  Druids.  In  warmer  countries,  where  the  Loranthua 
grows,  its  scarlet  flowers  form  a  most  brilliant  contrast  to  the 
dark  green  leaves  of  the  plant  by  which  it  is  supported.  In 
Chili  a  leafless  Loranthus  covers  with  a  scarlet  carpet  a  largo 
candelabra-like  cactus,  whose  snow-white  flowers,  eight  or  nine 
inches  long,  project  from  it,  and  present  a  beautiful  object  to 
the  eye. 

Parasitical  plants,  properly  so  called,  are  very  numerous  in 
the  vegetable  kingdom,  although  the  species  of  Loranthus  and 
Viscum  alone  have  green  leaves.  There  are  parasites  which 
live  externally  on  their  victims ;  others  which  are  insidiously 
introduced  into  the  interior,  where  they  flourish  until  they  pierce 
through  the  skin,  come  in  contact  with  the  air,  and  disseminate 
themselves.  These  are  known  by  the  various  names  of  mildew, 
rust,  smut,  brand,  &c.  Those  which  attack  externally  assume 
difierent  forms,  and  have  either  ordinary  green  leaves,  as  in 
the  mistletoe,  or  brown  scales  and  colourless  stems.  The 
brown  scaly  parasites  attack  the  roots  of  plants,  and  their 
underground  habits  have  caused  them  to  be  little  examined. 
The  most  common  species  in  Europe  are  the  various  kinds  of 
Orohanche,  broom  rape,  which  attack  hemp,  clover,  lucerne,  and 
many  other  plants ;  and  the  species  of  Monotropa,  birdsnest 
o>chis,  and  Lathrcea,  tooth- wort,  which  infest  the  roots  of  the 
bjeech,  the  fir,  and  the  ash.  The  best  account  of  the  manner 
of  growth  in  brown  parasites  is  given  by  Mr.  Bowman,  who 
studied  with  care  the  habits  of  the  Lathrcea  aquamaria. 
One  of  the  most  remarkable  peculiarities  of  such  plants  is 
the  constant  absence  of  all  green  colour,  though  exposed  to 
the  strongest  light.  Connected  with  this  is  another  curious 
property,  that  of  resisting  the  attraction  of  light,  towards 
which  all  the  green  parts  of  a  plant  irresistibly  turn. 

The  Dodders  also  are  true  parasites,  although  they  do  not,  Uke 
the  mistletoe,  plunge  their  roots  into  the  wood  and  incorporate 
themselves  with  the  tissue  of  another  plant.  Yet  they  twine 
themselves  around  the  branches  of  trees,  and  send  out  suckers, 
wliich,  becoming  firmly  attached  to  the  bark,  attract  a  suf- 
ficient amount  of  nutriment  to  support  their  tissue. 
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The  dodders  belong  to  tlie  natural  order  Cusciddcea.',  and 
there  are  five  species  of  dodder  in  Great  Britain.  The  common 
English  dodder  is  a  white  or  reddish-looking  annual,  which 
spreads-  itself  like  a  mass  of  living  threads  around  branches 
of  heath  and  fiirze,  on  dry  wastes  and  commons.  Unlike  the 
mistletoe,  the  dodder  springs  originally  from  the  ground,  and 
when  its  little  plumule  first  emerges,  if  it  find  no  living  plant 
near  on  which  to  graft  itself,  it  withers  and  dies ;  but  if  there 
be  one  within  reach,  it  surrounds  the  stem  in  a  very  little 
time,  and  henceforth  hves  by  its  suckers  only  on  the  fostering 
plant — the  original  root  in  the  ground  becoming  obliterated 
and  dried  up.  One  species  of  dodder  especially  attacks  the 
flax-plant;  another  the  clover;  and  but  lately  in  a  meadow 
in  Sussex,  I  saw  most  curious-looking  masses  of  this  clover 
dodder.  It  had  attacked  the  growing  clover  in  patches,  which 
assumed  the  form  of  large  rings  or  circles,  and  at  a  Uttle 
distance  it  looked  like  carefully-arranged  heaps  of  burned 
leaves  or  sea-weed;  it  was  not  until  after  close  inspection 
that  I  discovered  what  this  strange  appearance  was,  and  how 
terribly  this  intrusive  plant  had  injured  and  despoiled  the 
clover  on  which  it  throve.  These  parasites  are  very  injurious 
to  the  plants  they  attack,  depriving  them  of  their  nourish- 
ment and  strangling  them  in  their  folds.  Mr.  Griffiths 
speaks  of  a  gigantic  species  in  Affghanistan,  which  even  preys 
upon  itself,  and  which  half-covered  a  willow  tree  twenty  or 
thirty  feet  high. 

Of  False  Parasites  or  Epiphytes,  as  they  are  called,  we  have 
numbers  of  familiar  instances  in  Great  Britain.  They  generally 
fasten  themselves  in  the  crevices  and  hollows  of  the  back  of 
trees,  and  afterwards  affix  themselves  so  firmly,  that  they  can 
only  be  torn  away  with  considerable  force.  Lichens  and 
mosses  are  of  this  kind.  In  humid  atmospheres  and  in  damp 
districts  they  are  abmidant,  but  in  the  warm  moist  woods  of 
tropical  regions  they  form  a  most  striking  feature  in  the 
landscape.  On  a  single  tree  may  be  found  such  a  number 
of  difierent  parasitic  plants,  as  would  cover  a  large  space  if 
planted  in  the  ground.  The  Pothos  plants  then  become  para- 
sitic and  grow  on  the  boughs  of  the  loftiest  trees,  through 
whose  foliage  the  large  white  flower  rises.  Strange  Orchidacece 
and  BromeUae,  imbibing  nourishment  from  the  atmosphere, 
grow  in  the  angles  of  the  branches  and  fill  up  every  crevice  in 
the  bark  of  the  tree.  The  prettiest  ferns,  like  our  Lycopodium 
and  Ivy,  twine  up  on  the  surface  of  the  trunk,  while  silver- 
grey  Tillandsia9  hang  from  the  branches;  not  to  mention  the 
multitude  of  climbers,  which,  once  rooted  in  the  earth,  have 
ascended  the  trees  and  continue  to  flourish  there  when  not 
a  trace  of  their  root  remains.     Tlie  long  shoots  of  these  plant.! 
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often  stretcli  from  one  tree  to  another,  sometimes  hanging 
like  cords,  more  or  less  obliquely  down  to  the  ground,  with 
not  a  single  leaf  for  a  distance  of  twenty  or  thirty  feet — ^these 
serve  for  the  monkeys  and  wild  cats  to  clamber  on.  The 
parasitical  vegetation  of  the  tropics  is  wonderful  in  beauty  and 
extent.  The  Orchidaceaa  and  Aroideas  are  the  most  common 
on  the  barks  of  trees,  and  these  in  their  turn  are  covered  with 
parasites.  As  in  the  animal  world  so  it  is  in  the  vegetable, 
every  creature  has  its  dependent  parasite.  We  may  be  excused 
for  quoting  a  not  very  elegant,  but  an  expressive  couplet : — • 

Large  fleas  have  little  fleas  upon  their  backs  to  bite  'em, 
And  little  fleas  have  lesser  fleas,  and  so  ad  infinitum. 

Microscopic  examination  alone  can  reveal  to  what  extent 
this  law  of  mutual  dependence  is  carried  out  in  every  living  form. 
It  is  not  only,  however,  in  living  vegetation  or  animals  that 
we  discover  parasites.  Several  kinds  are  known  to  exist  alone 
on  dead  organic  bodies.  The  decaying  trunk  of  a  tree  affords 
numerous  examples  of  this  sort  of  parasite,  and  the  German 
botanist  Schmid  distinguishes  wall,  ruin,  roof,  plank,  and 
rubbish  plants.  Others  of  the  fungus  kind  grow  only  in 
the  strangest  situations :  such  as  on  wine-casks,  in  window 
panes,  and  on  paper.  But  it  is  impossible  to  enlarge  on  this 
attractive  subject,  which  would  form  a  paper  of  itself,  whilst 
we  have  our  branch  of  Mistletoe  for  a  text  waiting  for  further 
notice. 

The  fact  that  this  curious  plant  is  bright  and  green  when 
all  Nature  is  wrapped  in  her  winter  mantle  may  account 
for  its  constant  association  with  Christmas  festivities  and 
decorations.  Then  it  has  the  attraction  of  association  with 
bygone  times  and  ages.  Christmas  itself  is  not  now  what  it 
used  to  be  in  the  days  of  the  old  Tudors,  who,  with  their 
maskings  and  revellings,  seem  to  us  somewhat  coarse  in  their 
boisterous  merriment.  With  our  increasing  refinement  we 
have  lost  perhaps  some  of  the  spirit  of  the  season,  and  we 
believe  almost  the  only  reUc  of  the  ancient  license  of  the 
occasion  lingers  still  in  some  remote  country-houses,  and  in 
the  servimts'  halls  of  the  present  time.  John  still  thinks  him- 
self at  liberty  to  kiss  Mary  under  the  mistletoe,  and  the  over- 
hanging shadow  of  the  mysterious  plant  saves  Mary's  blushes. 
The  superstition  connet»ted  with  the  mistletoe  is  in  its  character 
something  like  that  which  surroimds  the  four-leaved  shamrock. 
St.  Patrick's  touch  sanctified  the  one,  and  the  association  of  the 
other  with  our  country's  earliest  priests — the  Druids — ^has  hal- 
lowed its  history.  The  doctrines  inculcated  by  the  Druids  were, 
ay  respects,  far  in  advance  of  the  people  by  whom  they 
■Toonded.    They  regulated  all  religious  services  and 
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were  the  ministers  of  many  things,  both  secular  and  sacred. 
They  worshipped  many  of  the  Roman  deities,  and  regarded  the 
oak  as  a  sacred  tree.  Under  its  shadow  they  performed  most 
of  their  sacrifices,  and  no  rehgious  ceremony  was  entered  upon 
by  them  without  wearing  a  garland  of  its  leaves.  The  mistletoe 
growing  on  the  oak  received  from  them  the  same  homage  as  the 
tree  itself.  The  ceremony  of  cutting  the  mistletoe  from  the  oak 
is  described  by  Pliny,  and  seems  to  have  been  the  occasion  for  a 
great  rehgious  festival.  It  took  place  as  near  the  10th  of 
March  in  each  year  as  possible,  and  was  performed  by  the  Arch 
Druid  himself,  who,  having  tied  two  white  bulls  to  the  tree  by 
their  horns,  then  mounted  the  tree,  clothed  in  white,  and  ynth 
a  knife  of  pure  gold  separated  the  mistletoe  from  its  parent 
tree,  which  was  received  in  a  "  white  sagum,"  or  cloth  made 
of  wool ;  this  done,  the  bulls  were  sacrificed,  and  they  pro- 
ceeded to  the  jfiirther  observances  and  feastings.  Our  own 
national  custom  of  decorating  our  churches  and  homes  with 
.mistletoe  at  Christmas  time  may  be  a  remnant  of  this  old  super- 
stition. Moreover,  it  would  appear  that  the  Druids  were  the 
medicine-men  of  the  time,  and  in  their  prescriptions  the 
mistletoe  was  a  frequent  ingredient  to  be  taken  with  incanta- 
tions. PKny  tells  us  they  had  a  name  for  it  equivalent  to  All-heal, 
and  it  was  esteemed  peculiarly  good  in  epilepsy  or  falling  sick- 
ness. This  reputation  does  not  seem  to  have  disappeared  with 
the  Druids ;  for,  although  some  of  the  ancients  looked  upon  the 
mistletoe  as  poisonous,  the  old  herbalist  Gerarde,  in  1636, 
gives  his  opinion  as  quite  the  reverse,  and  says — 

A  few  berries  of  the  inLitletoc,  bruised  and  strained  into  oile  and  drunken, 
hath  presently  and  forthwith  rid  a  grievous  and  sore  stitch. 

He  also  quotes  Galen,  who  says — 

His  acrimony  overcometh  his  bitterness,  for  if  it  be  used  in  outward  appli- 
cations, it  draweth  humours  from  the  deepest  and  most  secret  parts  of  the 
body,  spreading  and  dispersing  them  abroad  and  digesting  them. 

We  are  inclined  to  think  that  the  imagination  of  the  patient 
had  more  to  do  with  the  efficacy  of  the  mistletoe  plasters, 
as  it  has  with  many  modern  and  still  favourite  remedies, 
than  any  virtue  in  itself.  The  only  practical  use  to  which  we 
now  apply  the  berries  of  the  mistletoe  is  in  the  manufacture  of 
birdlime. 

Much  discussion  has  taken  place  as  to  whether  the 
Loranthus  or  Tiscivm  album  was  the  true  mistletoe  of  the 
Druids.  To  my  mind  there  can  be  but  one  conclusion  in 
favour  of  the  latter.  Loranthus  does  not  naturally  grow  in 
Grreat  Britain,  and  the  true  mistletoe^  Viscum  alhcm,  as  also 
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its  fostering  oak^  are  strangers  in  the  land  where  Yirgil  sang  of 
the  golden  bough  which  formed  .^Eneas^s  passport  into  the 
infernal  regions.  His  bough  was  undoubtedly  one  of  Loranthus, 
not  of  our  own  true  British  mistletoe.  May  we  never  cease  to 
find  it  green  and  bright  on  our  orchard  and  forest  trees^ 
thongh  they  be  leafless  and  bare^  adding  to  the  delight  of  our 
winter  walks  and  our  household  merrymakings^  and  may 
every  reader  of  this  little  paper  henceforth  find  in  a  spray  of 
mistletoe  a  deeper  interest,  both  scientific  and  historical,  than 
he  has  ever  done  before. 

Fair  Plant,  a  mystery  thy  birth, 

Thou  dost  not  fix  thy  home  on  earth  ; 

Bock'd  by  the  winds,  fed  by  the  shower — 

Thy  cradle  is  an  airy  bower. 

No  voice  of  crime  in  thy  leafy  dome, 

But  the  songs  of  birds  to  cheer  thy  home. 

From  the  wildling  crab  this  branch  was  riven 

From  waving  in  the  breath  of  heaven. 

Alas,  alas  !  they  have  brought  it  low. 

To  the  dwellings  of  care,  and  pain,  and  woe. 

Professor  Henslow. 


EXPLANATION  OF  PLATE  VIII. 

Pig.  1.  Branch  of  mistletoe,  in  fruit 

Fig.  2.  Vertical  section  of  an  antheriferous  or  male  flower. 

Fig.  3.  Female  flower  in  the  axils  of  the  leaves  and  branches. 

Fig.  4.  Vertical  section  of  a  branch  two  years  old,  showing  the  tissue. 

Fig.  5.  Transverse  section  of  the  same  branch. 

Fig.  6.  Vessels  forming  the  ribs  or  nerves  of  the  young  leaves. 
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THE  Winter  landscape  is  now  spread  before  me.  Every 
day  the  field  of  white  snow-drifts  which  caps  the  Northern 
portion  of  our  globe  is  extending  at  its  circumference.  The 
trees  are  deprived  of  their  summer  foliage^  and  the  race  of 
hardy  evergreens  appears  to  advantage.  Only  here  and  there 
a  sohtary  late-blooming  flower  may  be  seen^  and  this  at  last 
disappears  under  the  white  snow-covering.  Nature  appears 
to  be  devoid  of  life,  as  though  her  pulse  had  ceased  to  beat ; 
and  we  are  almost  ready  to  imagine  with  the  poet  that  the 
snowy  mantle  is  a  pall  or  winding-sheet  thrown  over  her 
inanimate  and  motionless  form.  Never  was  there  an  idea  more 
erroneous.  The  same  formative  laws  which  give  to  the  falling 
snow-flake  its  beautiful  crystalline  forms  still  operate  in  the 
plant-world. 

We  must,  however,  except  the  vegetation  within  the  Arctic 
circle.  The  people  there  never  see  the  sun  for  months,  and 
without  his  influence  the  vegetable  machinery  will  not  work. 
It  is,  therefore,  probable  that  the  Polar  plant-world,  in  all  its 
forms,  is  in  a  complete  state  of  torpor  and  inactivity  in  winter, 
during  the  sun^s  absence. 

But,  in  lower  latitudes,  where  the  sun  continues  for  a  few 
hours  above  the  horizon  in  winter,  his  rays  are  always  diflftisive 
of  life,  however  obliquely  they  fall  on  the  landscape.  In  all 
the  lower  forms  of  cryptogamic  plants  there  is  a  considerable 
amount  of  active  vegetation  going  forward.  Mosses,  liver- 
worts, and  lichens  are  very  retentive  of  life,  and  will  grow  at 
very  low  temperatures — even  beneath  the  snow  and  ice  with 
which  they  are  covered,  provided  it  is  not  too  deep,  so  as  to 
prevent  the  light  from  getting  access  to  them.  Many  mosses 
and  liverworts  ripen  their  sporangia  or  come  into  fruit  in 
winter.  And,  as  for  the  lichens,  winter  is  their  vegetating 
period.  In  summer  they  are  torpid  and  inactive.  Lichens 
have  been  very  appropriately  named  by  Endlicher,  Protophyta,^ 

*  The  term  Protophyta  is  now,  strictly  speaking,  applied  to  the  very 
simplest  plants,  such  as  Protoccecus  volvox,  &c.  &c.,  and  not  to  the  Crypto- 
gamia. 


V'f^  p<>?rr.Aft  *rTr!i*:i  bettrw. 

ffT  hf*^.  pUr.tA  >  K<:rao*ft  t.h^j  are  the  ^erj  fir^t  plants  which 
^fi  A  fi^y>tholrf  OTi  thfr  'nf^rren  nsck,  and,  *ijirL€r  there,  prepare 
t,h^,  ir*j  f<^>r  a  hiffhf:T  vft^fiXurAfm.  At  thif*  7?ea."5on  of  the  Tear, 
irh#m  th/T  land»/''ap';  if*  no  Irmsr^r  df^OT^zed  with  flowers,  the 
tttff^n^  and  yu:hfiTt-^}Vfirf^l  ro^rk  has  a  pecnliar  interest  attached 
t/;  it,  ^>f  whi/irh  it  i«  flffjnivf^l  m  summer.  There  grows  the 
rf^f(*^siiifm  of  winUiT;  and  our  attention  is  no  longer  tnmed 
away  frfnn  th^;»^?  l^ywly  pr^'jtophytes  bv  the  more  gorgeous  and 
nhowy  plants  wliirh  «firronnd  them  in  warm  weather. 

All  iha  yfrar  round  there  is  ceaseless  activity  in  Xature. 
llanUlife  m^or  expires.  Even  in  the  depth  of  winter,  there  is 
miJoh  organir!  bcjanty  abrrmd.  Choose  vour  time  judiciously, 
wlion  the  Mun  in  up  and  the  weather  is  clear  and  frosty,  and,  if 
|li(i  «now  iH  not  on  flif  j  ground,  you  will  find  good  botanizing  even 
in  winf/<ir,  if  you  ntt^Mid  to  mosses.  You  will  find  these  plants 
altnoni  c^vurywhen?.  On  rocks,  fallen  trees,  on  the  banks  of 
rivulni«,  or  on  tlu*  HurfiM;e  of  the  stones  in  their  pebbly  beds; 
iwid,  if  you  have  u  niieroHcopo  and  ^^  Hooker's  British  Mosses/* 
wlinrp  f.hoM«<  niinuh^  plants  ar(i  most  beautifully  figured,  you 
will  bo  al'  no  Iohm  for  auiusemout. 

Ilul.  I.Im»  iielivf^  portion  of  vegetation  is  not  wholly  crypto- 
Kaiuouix.  In  tlu»  strongest  »laimnry  frost,  the 'trees  of  the 
llinuutainH  the  noble  and  hardy  firs  and  pines — ripen  their 
wpodrt,  TheKt^  tnH'M  ivliotnul  iu  n^sin,  and  maintain  their  tem- 
)orHlun»  nbnv(»  {\\v  fnMv.ing-j)oint  even  in  the  severest  weather. 
*hoir  rtuids  nn»  uevtM*  eotigi^iled,  (nving  to  their  viscidity,  and 
lliey  ean,  Ihen^fore,  n^sist  the  roU,  The  sap  continues  to 
iidoontl  iu  theui»  although  its  uj^vanl  H(>w  is  verj'  considerably 
din\iniMhed. 

MluM'i*  «»ppo{»rs»  also,  to  bo  some  eoutiuuanee  of  vital  activity 
nmougnt  the  evergvi^Mts  whieh  Inuir  tnio  leaves — such  as 
<ho  i\\»  l«unvl»  autl  h\^lh\  Kt^m  the  very  nature  of  things, 
iheho  phiutH  uu\^t  eh«n\j;>^  their  li\*4\t  >  :  but  they  do  it  in  a  less 
mpi\l  and  Ni^ibJo  u\iu\uer  thsU\  th,o  dtviduous-Univod  trees,  one 
U^f  ivph^x  u\»;'  (ho  oJhor  ;n  suv^h  :*  \\n\  that  the  tree  is  never 
t\^t*^)\N  xlopvu^sl  \^f  tohiiviw  l^\  :ho  >t^r.rc  ef  the  year  there  is 
A  |Vi«i\j^l  IxnjM'  ('\*1  !\\\:>^  tV,v^  ^v;^r.o^.os  ^^f  o\  or^Hwus,  The  leaves 
\\f  <hoM^  ^^^^^ntv  ;^\>n  -.^.^^iv  or  *<  ?i>i  v,^  A,^::s^n  ^^,;r.r.^r  winter. 

V  \^^^  .In*5»,>\^  ^^?'  w  /.V.  >\  V,  ovov.  r.i  :ho  dorth  of  winter, 
Mm^  0^0  x-ro  oV  v'  :v  V-.v.x.  *:'  rsi<\r.<  iv  iv.ado  into  the 
Mon\  ^'^w.J  5\v,-^v,oV..Nx  . -f  ;>  X ."-  .;  ".\Av\'  ir.  ^  v.',TOT.  if  :}:e  weather 
*KouU  tvNNN'iv.,^  V.'    .',,   .\^  v  V  ^^  "  *>;  sivv,  ^o  ^T^.-^t'o  froni  the 

V>  A  j^v^wV  V.  \\  V,*N> .  N  .*'  >^  - :..'  ,>  <  >.:;j.r<^  ,^  rc-Tvi«>  to  all 
f)vi^  Vaj^Jv.^.   ^\-.vn  vx>.'..x  >>ir   .V>9kx^r«r«rSpJ«TSs.  iJw^  anH- really 

iV    >0>^%X     ,VV,N    >,     ,^'     ,i^^^''»  M 
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flowering-plants  manifest  no  active  life-processes  during  their 
winter's  slumber,  one  process  is  as  absolutely  necessary  to  their 
preservation  as  to  their  growth — there  must  be  an  interchange 
of  matter  between  the  air  and  the  body  of  the  plant.  This 
exchange  may  be  small,  but  it  is  more  than  probable  that 
it  to  some  extent  exists;  for  it  is  a  law  of  plant-life  that  it 
can  only  exist  so  long  as  evaporation  and  breathing  are  carried 
on.  In  winter  the  inside  of  a  tree,  examined  with  a  thermo- 
meter, shows  a  higher  temperature  than  that  of  the  sur- 
rounding atmosphere,  and  this  warmth  is  a  proof  of  vital 
changes.  Although  in  the  development  of  most  deciduous- 
loaved  trees  and  perennial  herbaceous  plants,  winter  is  a  state 
of  rest,  yet  they  retain  their  vital  properties,  and  it  is  no  more 
a  state  of  absolute  inactivity  than  the  healthy  sleep  of  the 
animal  body,  with  which  this  winter'^  repose  of  vegetation. may 
be  very  properly  compared. 

Even  those  trees  which  are  apparently  devoid  of  foUage,  still 
possess  leaves.  We'  refer  to  the  scales  or  covering  leaves 
which  constitute  the  outer  envelopes  of  the  buds.  Those  are 
the  winter  leaves  of  trees,  and  each  tree  has  them  quite  as 
characteristic  of  its  species  as  its  summer  leaves.  That  the 
scales  of  buds  are  only  modified  leaves,  every  botanist  will 
readily  allow.  In  many  plants  the  transition  of  the  bud-scales 
into  ordinary  green  leaves  is  well  marked ;  and  that  they  are 
varieties  only  of  the  same  common  leaf-forms,  is  also  indicated  by 
their  spiral  arrangement,  and  by  the  fact  that  they  are  alternate 
or  opposite  in  position  about  their  rudimentary  axis,  exactly  as 
the  leaves  may  happen  to  be  arranged  on  the  fully  developed 
shoot.  These  bud-scales  or  covering-leaves  must  be  regarded 
as  the  veiy  lowest  type  of  leaf.  They  begin  to  form  in  spring, 
and  continue  growing  through  the  whole  of  the  summer. 
During  the  active  period  of  vegetation  the  current  of  sap  is 
diverted  away  from  them  by  the  summer  leaves,  so  that  they 
cannot  make  much  progress.  In  autumn  the  sap  gradually 
ceases  its  flow  towards  the  summer  leaves,  and  its  last  move- 
ment, before  it  stagnates  in  the  tissues,  is  probably  to  these 
winter  leaves  or  bud-scales ;  for  it  is  then  that  the  buds  are 
matured,  just  before  the  trees  shed  their  summer  leaves  in 
autumn.  Hence  physiologists  have  very  properly  designated 
as  autumnal  sap  this  peculiar  flow  of  the  stagnating  nutritive 
current.  The  winter  leaves  being  formed  under  such  circum- 
stances, are  necessarily  circumscribed  to  the  smallest  space,  and 
as  they  do  not  take  the  conspicuous  forms  of  the  summer 
leaves,  they  escape  vulgar  observation. 

These  winter  leaves  of  trees,  so  apparently  insignificant,  will, 
however,  richly  repay  investigation.  The  tree  requires  protec- 
tion, not  nutrition,  in  winter,  and  these  leaves  are  organized 
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for  fchat  purpose.  They  are  devoid  of  chlorophyll  or  leaf-green, 
and  without  pores.  In  some  instances  their  surface  is  clothed 
more  or  less  densely  with  hairs,  or  it  is  covered  with  glands 
which  exude  a  copious  resinous  or  glutinous  secretion,  with 
which  the  surface  of  the  bud  is  overspread.  These  leaves  are 
thus  organized  in  order  that  they  may  protect  the  next  yearns 
foUage,  blossom,  and  fruits.  All  the  beauty  and  glory  of  the 
vegetation  of  the  coming  year  is  left  in  the  charge  of  these 
inconspicuous  bud-scales  or  winter^s  leaves ;  for  every  leaf 
and  blossom  is  already  formed  and  securely  packed  away  into 
the  smallest  possible  space  in  these  buds,  under  the  air  and 
water-tight  roofs  formed  by  them.  In  order  to  verify  these 
facts,  it  is  only  necessary  to  dissect  one  of  these  buds,  by 
removing  its  scales,  and  examining  the  embryo  leaves  in  its 
interior  with  a  microscope.  The  bud  of  the  horse-chestnut  is 
one  of  the  best  that  can  be  selected  for  this  purpose.  Tlie 
embryo  leaves  will  be  found  in  the  interior  of  this  bud,  in  a 
warm* bed  of  tomentum  or  down,  packed  away  securely  for  the 
winter. 

The  winter  leaves  or  bud-scales  continue  attached  to  the 
trees  throughout  the  winter  months;  but  when  spring  comes, 
and  the  summer  leaves  which  they  have  protected  are  pushed 
out  into  the  air,  the  tree  shakes  oflF  its  winter  leaves  on  the 
green  grass  carpet,  exactly  in  the  same  way  as  it  does,  later  in 
autunm,  its  summer  leaves.  So  from  all  the  trees  of  the  forest 
there  is  every  year  a  double  leaf-fall.  The  fall  of  these  winter 
leaves  is  beautifully  seen  in  the  beech,  maple,  and  horse- 
chestnut  ;  and,  as  we  have  already  remarked,  an  observer  of 
nature  will  experience  no  little  gratification  in  studying  these 
little  obscure  though  important  folioles.  The  bud  was  called 
by  Linna)us  the  hybernaculntn  or  Avinter-quarters  of  the  shoot; 
and  buds  with  the  winter  leaves  on  their  exterior  may  also 
be  regarded  as  their  winter  defences.  The  winter  leaves  are 
organized  to  protect  the  life  slumbering  in  the  buds  against 
the  cold  of  this  season  of  the  year.  A  low  temperature  appears 
to  be  necessary  to  their  life,  for  as  soon  as  the  warm  days  of 
spring  commence  and  the  summer  leaves  come  out,  they  fall 
from  the  tree.  These  winter  leaves  cannot,  therefore,  live 
under  the  same  circumstances  as  the  summer  leaves ;  and  the 
winter  atmosphere  in  which  they  live  and  discharge  so  faith- 
fully their  protective  duties  to  the  summer  leaves  would  destroy 
the  hfe  of  the  latter. 

As  the  summer  leaves  make  on  the  stem  a  cicatrix  or  scar 

which  shows  their  former  point  of  union,  so  with  the   winter 

leaves ;  these  also  leave  their  mark  or  scar ;  only  in  this  instance, 

■'lodes  or  naked  intervals  of  stem  between  the  leaves 

»d,  the  scars  are  necessarily  close  together,  and 
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form  a  series  of  annnli  or  rings^  for  which  botanists  have  no 
name^  and  which  we  have  ventured  to  call  {gemma  vestigia) 
vestiges  of  bads.  Whenever  these  rines  are  found  on  the  bark 
of  young  shoots,  they  show  the  position  of  the  winter  leaves 
and  the  terminal  bud  of  the  season, — ^in  fact,  the  point  where 
the  growing  shoot  entered  on  the  stage  of  rest.  Hence  the 
interval  of  shoot  between  two  sets  of  bud-rinffs  shows  one 
year's  growth ;  and  therefore  the  number  of  sets  of  annuU  shows 
the  age  of  the  shoot. 

The  reader  will  better  understand  our  meaning  if  he  will 
look  at  the  plate  which  accompames  this  paper. 

Plate  IX.,  fig.  1,  represents  one  year's  growth  of  the  beech- 
tree  {Fagus  sylvatica),  with  five  budis  and  their  spirally  arranged 
scales  or  winter  leaves.  The  cicatrix  or  leaf-scar  »,  left  by 
the  summer  leaf,  is  visible  at  the  base  of  each  bud ;  and  the 
annular  scars  left  by  the  winter  leaves  of  the  previous  year  are 
to  be  seen  at  the  base  of  this  shoot,  marked  a. 

These  parts  are  more  conspicuous  in  fig.  2,  wWch  shows 
two  shoots  of  the  horse-chestnut  tree  {JEseulus  hippocastanum), 
one  the  growth  of  a  single  year,  the  other  the  growth  of  teii 
years ;  yet  both  shoots  are  nearly  the  same  size.  We  have 
placed  them  together  for  the  sake  of  comparison. 

The  leaf-scar  s,  left  by  the  nutritive  summer  leaves,  is  veiy 
large  in  the  horse-chestnut,  and  on  its  surface  are  seven  black 
dots,  the  broken  ends  of  the  fasciculi,  or  bundles  of  woody 
fibre,  which,  uniting  together,  form  the  leaf-stalk,  and,  separating 
again  at  its  top,  form  the  costae  or  midribs  of  the  seven  leaflets, 
lliis  tree  derives  its  popular  name  fit)m  the  resemblance  of 
its  leaf-scar  to  the  shoe  of  the  horse,  those  black  dots  cor- 
respondiug  with  the  naUs  in  the  shoe ! 

In  the  ten  years'  shoot  it  will  be  seen  that  there  are  on  the 
scars  of  the  summer  leaves  only  five  dots ;  consequently  there 
were  only  five  leaflets  to  each  leaf.  The  contrast  between  the 
broad  open  scar  left  by  the  summer  leaves  and  the  contracted 
ring-like  scars  of  the  winter  leaves,  is  in  this  instance  very 
striking.  It  is  also  evident  that  the  vegetative  power  of  the 
ten  years'  shoot  was  ten  times  less  each  year  than  .that  of  the 
one  year's  shoot ;  because  it  has  taken  this  shoot  ten  years  to 
make  a  growth  equal  to  the  growth  of  the  one  year's  shoot.  As 
the  growth  of  the  shoot  depends  on  the  matter  derived  from 
the  leaves,  and  as  in  this  case  very  little  was  supplied,  the  shoot 
itself  is  cylindrical,  not  conical,  like  the  one  year's  shoot. 

Fig.  3  is  a  twig  of  the  tulip  poplar  {lAriode)! droit  tulipiffira)^ 
one  of  the  forest  trees  of  North  America.  The  leaf-packing 
in  this  bud  is  peculiar  and  interesting,  e  represents  the  closed 
stipular  bud ;  d,  a  stipular  bud  opened,  with  the  two  stipules 
reflected  downwards,  to  show  me  inverted  position  of  the 
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lamina  or  blade  of  the  embryo  leaf  Z,  the  two  sides  of  which 
are  folded  together  and  which  is  bent  downwards  on  its  petiole. 
Behind  is  another  stipular  bud  consisting  of  two  stipules  inclos- 
ing another  inverted  embryo  leaf.  Further  dissection  reveals 
other  embryo  leaves  on  a  constantly  diminishing  scale  of  archi- 
tecture, h,  the  linear  mark  on  the  shoot,  or  scar  made  by  the 
stipular  leaves,  which  are,  in  fact,  only  another  variety  of 
winter  leaves.     There  are  seven  dots  on  the  leaf-scar. 

These  shoots  were  collected  in  autumn.  The  Liriodendroih 
tulip  if  era,  which  is  a  deciduous-leaved  tree,  has  still  attached  to 
its  apex  one  of  its  leaves,  which  is  purposely  left  there,  in 
order  to  give  the  reader  a  correct  idea  of  its  peculiar  trun- 
cated form,  and  also  a  clear  view  of  the  embryo  leaf  6. 

The  lower  and  less  developed  herbaceous  plants  have  also  a 
winter^s  life  and  an  appropriate  shelter  for  that  life,  as  well  as 
the  trees.  The  seeds  of  annuals  and  also  the  rhizomes,  or  under- 
ground stems  of  perennials,  like  the  buds  of  trees,  are  only  so 
many  winter  retreats  into  which  the  exhausted  life  of  these 
plants  retires  for  protection,  repose,  and  recuperation  during 
the  winter  months.  "  Seeds  and  resting-spores,'^  says  Hen- 
frey,  "  are  organized  in  a  manner  especially  adapted  to  pre- 
seiTO  their  latent  vitality  from  injury  by  external  influences. 
They  can  withstand  great  variations  of  heat  or  cold,  especially 
in  the  absence  of  moisture.  Most  seeds  will  bear  a  tempera- 
ture very  far  below  the  freezing-point  if  kept  dry,  and  many 
will  bear  an  exposure  to  100°  or  110°Fahr.  in  dry  sand. 
Prolonged  immersion  in  water  at  120°  kills  most  seeds  unless 
the  skin  is  very  thick  and  they  contain  oil  instead  of  starch  in 
their  endosperm." 

The  seeds  of  the  Whitlow-grass  [Draha  verna),  of  the 
different  species  of  chickweed  [GeraHtium  and  Stellaria),  of 
the  fumitory  and  corn-cockle,  are  sown  early,  and  are,  there- 
fore, exposed  to  the  excessive  heats  of  simamer  as  well  as  to 
the  cold  of  winter,  and  yet  they  come  up  at  their  appointed 
season.  So  carefully  has  Nature  prepared  the  seeds  of  these 
plants  for  the  vicissitudes  to  which  they  are  exposed !  Draha 
verva,  for  example,  is  never  scarce.  This  plant  is  quite 
common  in  Pennsylvania,  as  well  as  in  England.  There  is 
no  flower  which  has  interested  the  writer  more  than  this 
lowly  annual.  It  is  one  of  the  least  developed  of  all  the 
Cruciferse,  whether  we  consider  its  leaves,  whose  vegetative 
power  is  so  enfeebled  that  they  do  not  form  a  sufficient 
amount  of  stem  to  separate  them  from  each  other,  but  remain 
in  a  stellate  cluster  on  the  ground ;  its  tender  capillary  scape, 
or  flower-stem,  which  only  rises  to  a  height  of  from  one  to 
three  inches  above  the  ground  j  the  two  or  three  small  whito 
Sqw^tb  which  that  scape  supports ;  or  the  brevity  of  its  life, 
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for  it  comes  up  in  March^  and  by  the  dose  of  April  has 
matured  and  scattered  its  seeds.  Yet  these  minute  seeds^ 
with  their  microscopic  rudiment  of  a  plant,  are  mixed  with 
the  soil,  from  which  they  cannot  be  distinguished,  and  after 
lying  exposed  alike  to  the  heat  of  summer  and  ihe  cold  of 
winter,  germinate  again  at  the  appointed  time  on  our  rocks 
and  old  walls.  In  Pennsylvania,  where  the  extremes  of  heat 
and  cold  are  much  more  severe  than  in  England,  Draba 
vema  grows  profusely,  and  the  writer  has  seen  the  ^eiss 
rocks  about  Philadelphia  positively  overspread  with  whitened 
patches  of  this  Uttle  plant,  towards  the  close  of  the  mouth  of 
March. 

But  the  greater  portion  of  the  herbaceous  plants  are  peren- 
nials, whose  leaves  and  flowers  annually  die  down  to  their 
rhizome  or  underground  stem,  and,  therefore,  disappear  Uke 
the  annuals  from  the  earth^s  surface  in  winter.  But  life 
remains  in  the  rhizome,  and  the  next  year's  growth  is 
contained  within  the  budjs  on  the  surface.  The  soil  in  this 
case  shelters  the  buds.  Hence,  as  soon  as  the  frost  is  out 
of  the  ground,  the  plants  which  have  been  thus  protected, 
issue  forth  from  these  subterranean  buds,  push  up  through 
the  soil  into  the  atmosphere,  and  again  unfold  their  leaves 
and  flowers  on  the  same  spot.  Perennial  plants,  having 
the  rhizome  and  bulb  as  a  means  of  self-preservation,  as 
might  be  naturally  supposed,  are  not  so  prolific  in  seed  as 
annuals. 

The  period  of  seed-rest  or  vegetable  torpor  may  be  pro- 
longed for  years,  if  there  are  not  the  conditions  necessary  for 
germination.  For  sixty  years  a  bag  of  plants  supplied  the 
"  Jardin  des  Plantes ''  annually  with  sensitive  plants.  Lindley 
mentions  the  germination  of  raspberry  seeds,  found  in  1834, 
in  an  ancient  barrow  {tinmilus),  near  Maiden  Castle,  along 
with  coins  of  the  emperor  Hadrian.  The  seeds  were  found 
in  a  coflBn  thirty  feet  below  the  surface,  and  may  have  been 
from  1,600  to  1,700  years  old. 

It  is  thus  that  the  germs  of  vegetable  life  are  preserved. 
The  Winter-life  of  Plants !  It  is  one  of  slumber  and  inac- 
ti\'ity,  comparatively  speaking,  yet  how  deeply  interesting  its 
preservation.  What,  though  the  trees  have  on  at  present 
only  their  plain  unattractive  garb  of  winter  leaves,  yet  their 
more  ornamental  summer-leaf  dress  has  been  carefully  pre- 
pared for  them,  and  now  lies  folded  up  in  the  bud, — the 
wardrobe  of  Nature !  They  will  put  it  on  uninjured  at  the 
appointed  time  !  What  matters  it  that  the  fierce  north  winds 
sweep  the  landscape  of  all  its  visible  life  and  fertility,  and 
extend  still  farther  and  farther  the  snowy  territories  of  winter  ? 
The  flowers   are   all   safely  sheltered   in  their  mxit^x  \vqtsi^^ 
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beneath  that  snow  covering,  either  in  seeds  or  underground 
bnds,  and  they  will  come  up  again  in  their  old  haunts,  delicate, 
beautiful,  uninjured  as  ever !  Who  thus  protects  folded  leaves 
and  sleeping  flowerets  ? 

Even  in  winter.  Nature  with  unwearied  hand  is  ever  pre- 
paring food  for  her  plant-children,  when  they  shall  awdcen 
from  their  slumbers.  Frost  and  snow  are  of  great  service: 
the  former  breaks  the  hard  masses,  and  renders  the  soil  loose 
and  porous;  the  latter  spreads  a  warm  covering  over  the 
landscape,  thus  protecting  the  numerous  seeds  of  annuals 
and  the  underground  stems  of  the  perennials.  Snow  con- 
tains ammonia  and  other  nutritive  gases,  and  when  it  melts, 
the  plants  drink  in  its  nourishing  constituents.  Thus  when 
winter  covers  the  earth  with  snow-storms,  Nature  is  really 
benevolent,  although  apparently  stem  and  unpitying. 


EXPLANATION  OF  PLATE  IX. 


Fig.  1.  One  yeai^s  growth  of  beech-tree  {Fagus  sylvaiiea), 

a.  Annular  or  ring-like  scars,  left  on  the  bark  by  the  winter  leaves  or 

bud-«cales. 
«.  Cicatrix,  or  leaf-acar,  left  on  the  bark  by  the  summer  leayea. 
Fig.  8.  Two  shoots  of  the  horse-chestnut  tree  (jSmmIus  h%ppoca$tanum)  phoed 

together  for  comparison.    The  left-hand  shoot  is  the  growth  of  a 

single  year,  the  right-hand  shoot  is  the  growth  of  ten  yeara^ 
a.  Scais  left  by  winter  leaves. 
&  Scars  left  by  summer  leaves. 
Fig.  3w  A  twig  of  the  tulip-poplar  (Liriodaulron  tulipifaraX 
&  Cicatrix,  or  leaf-scar,  left  by  the  siuumer  leaves. 
6.  Linear  scar  left  by  stipular  leaves,  a  peculiar  modification  of  the 

winter-leaf. 
c,  A  closed  stipular  bud. 
d  An  open  stipuLir  bud,  with  the  two  stipules  reflected  downwards,  to 

show^- 
L  The  lamina  or  blade  of  the  embryo  summer  leaf  inverted  on  its 

petiole,  or  its  position  whilst  inclosed  or  packed  away  within  the 

stipular  leaves. 
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THE     VINEGAR     EEL 
(Anffuilhila  Aceti). 
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AS  much  doubt  seems  to  prevail  concerning  the  development 
of  the  Anguillula^  it  appears  to  me  a  short  history  of  these 
curious  members  of  .the  animal  creation  vrill  not  be  out  of 
place  in  the  pages  of  this  Journal. 

It  was  at  one  time  believed  that  vinegar  eels  were  pro- 
duced "  in  vinegar  only  (as  stated  in  foot-note,  at  page  501, 
Popular  Science  Review,  July),  without  the  addition  of  any 
kind  of  vegetable  matter  -/'  but  modem  means  of  research  have 
greatly  contributed  to  our  knowledge  of  these  as  well  as  many 
other  minute  creatures.  The  microscope,  assisted  by  chemistry, 
has  exploded  the  old  idea  and  demonstrated  to  our  senses  that 
scarcely  a  hquid  or  a  solid  is  &ee  from  the  attacks  of  one  or 
other  of  the  many  varieties  of  fungi,  the  sporules  of  which,  over 
floating  about  in  the  air,  are  everywhere  present,  and  ready,  in 
some  marvellous  way,  to  initiate  the  work  of  either  reconstruct 
tion  or  destruction,  as  the  case  may  be. 

A  vast  number  of  these  fungoid  growths  are  developed  in 
fluids  during  the  various  processes  of  fermentation ;  if,  indeed, 
it  may  not  be  said  of  them,  that  they  are  the  principal  active 
agent  in  these  apparently  spontaneous  reactions ;  all  having  a 
hidden  period  of  incubation  in  these  fluids,  duritig  which  unseen 
stage  they  are  causing  the  chemical  changes  in  them,  until 
finally  a  cryptogamic  plant  appears,  multiplied  a  thousandfold, 
with  each  of  its  millions  of  sporules  endowed  with  the  original 
capacity  of  producing  the  same  changes  in  the  next  fluid  into 
which  it  may  chance  to  enter. 

We  observe,  also,  another  peculiarity  in  these  low  forms  of 
vegetable  life, — ^the  remarkable  faciUty  they  possess  of  assuming 
other  forms  and  characters,  which  would  appear  to  depena 
upon  the  nature  and  constitution  of  the  fluid,  soil,  and  habitat 
in  which  they  were  found.  This  fact  led  me  to  the  probable 
canclusiany  in  my  late  paper  on  the  Truffle,  when  noticing  the 
ciliated  motion  before  AnguillulaB  made  their  appearance  in  the 
sour  mass.  I  am  now  anxious  that  it  should  bo  known,  that, 
upon  making  further  examinations,  I  have  not  been  able  to 
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verify  the  presence  of  cilia  upon  the  ova ;  so  that  I  believe  the 
action  observed  must  have  been  due  to  the  presence  of  some 
other  minute  animal  or  vegetable  life;  as  vibriones,  &c. 

If  we  now  turn  our  attention  particularly  to  the  development 
of  the  Anguillulae,  we  shall  find  they  constitute  a  very  widely 
distributed  family,  belonging  to  a  still  larger  order  of  the  animal 
creation, — the  Nematoidea,  which  abound  almost  everywhere. 
The  whole  genus  were  formerly  classed  with  Infusoria,  and 
arranged  under  variously  distinctive  names,  mostly  deter- 
mined either  by  the  substance  or  situation  in  which  they  were 
first  discovered.  The  earliest  contribution  to  the  natural 
history  of  Anguillulae  appears  in  the  writings  of  Turbervil 
Needham,  under  the  heading  of  ''  Microscopical  Observations 
on  the  Worms  discovered  in  Smutty  Com,**  pubUshed  in  the 
year  1744,  in  a  paper  contributed  to  the  Philosophical  Trans- 
actions of  the  same  period.  He  very  correctly  describes  these 
worms,  as  he  called  them,  and  their  economy,  illustrating  one 
memoir  by  tolerably  correct  figures.  Yet,  in  a  subsequent 
paper,  he  most  unaccountably  retracts  everything  he  before 
had  written  respecting  them,  and  declares  ''  the  white  fibrous 
creatures  in  the  interior  of  the  com  to  be  true  zoophytes.*' 

Maurice  RoflFredi,  in  his  memoir  "  Sur  VOrujine  des  peHts 
Vers  ou  Anguilles  du  Bled  rachitiques/'  which  appeared  in 
vol.  V.  of  the  Journal  de  Physique,  1775,  fully  describes  the 
AnguiUulse.  He  seems  to  have  attentively  observed  their  whole 
economy  and  many  other  pecuHarities  in  the  various  stages  of 
existence,  although  he  fell  into  some  errors  with  regtid  to 
their  early  development  in  the  com.  He  also  was  the  first  to 
communicate,  or  "  enoculated,**  as  he  terms  it,  the  disease  to 
rye  and  barley,  by  transferring  young  eels  to  both  these  grains, 
and  in  which  they  became  as  quickly  developed  as  in  wheat 
grains. 

F.  Fontana  also  pubUshed  some  remarks  on  these  minute 
creatures  in  1776;  but  he  fell  into  many  errors  conceminff 
them :  first,  he  maintained  that  the  infected  grains  in  whicm 
the  eels  are  found — 

Are  extraneous  tumours,  or  gall-nuts  —  the  mere  produce  of  Uie  worms ; 
and,  secondly,  that  the  suspension  of  life,  or  muscular  action,  is  neither  a 
state  of  torpor  nor  suspension,  but  real  death  or  extinction  of  life ;  and 
that  they  are  brought  to  life  again  as  often  as  they  are  moistened  with 
water. 

But  the  clearest  and  most  trustworthy  account  of  the  Anguil- 
lulae  appears  in  the  Philosophical  Transactions  of  1822,  by  a 
Fellow  of  the  Royal  Society,  Francis  Bauer,  in  a  memoir  "  On 
the  Muscular  Motion  of  the  Vibrio  Tritici;"  and  the  point  which 
rtpuck  this  observer  most^ — ^indeed  first  led  him  to  study  them^ 
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was  iiheir  remarkable  power  of  life.  He  commences  by  telling 
us,  what  now  is  well  known,  that — 

This  minute  animal  is  the  immediate  cause  of  that  destructive  disease  in 
wheat  known  by  fenners  under  the  name  of  ear-cockle  or  purples.  On  open- 
ing some  of  the  diseased  grains,  I  found  there  the  whole  converted  into  a 
mass  of  white  fibrous  substances,  apparently  cemented  together  by  a  glutinous 
substance,  and  fonued  into  balls,  which  could  easily  be  extracted  entire  from 
the  grains ;  and  which,  when  immersed  in  water,  instantly  dissolved,  and 
displayed  in  the  field  of  the  microscope,  hundreds  of  perfectly-organized 
minute  worms,  all  of  which,  in  less  than  a  (luarter  of  an  hour,  were  in  lively 
motion. 

Having  left  some  of  them  on  a  glass  for  some  four  or  five 
days,  they  were  dried  up  and  apparently  dead ;  but  upon  again 
moistening  them  with  water,  much  to  liis  sui*prise,  in  a  very 
short  time  they  began  to  show  signs  of  hfe,  and  in  the  course 
of  an  hour  were  as  Kvely  as  before.  This  experiment  he  made 
again  and  again,  with  the  same  results ;  but  found  that  those 
which  had  been  kept  the  shortest  time  under  water  recovered 
their  motions  soonest ;  so  that,  after  a  second  or  third  suspen- 
sion, at  intervals  of  a  week  or  ten  days,  they  could  not  be 
revived. 

Iff  however  (he  aays),  the  second  experiment  be  not  made  too  soon  after 
the  first,  the  chances  of  recovering  are  greater.  The  longest  interval,  after  a 
second  suspension  of  life,  I  was  able  to  recover  them,  was  eight  mouths.  If, 
when  first  re\'ived,  they  are  kept  in  water,  excluded  from  the  air,  and  evapo- 
ration prevented,  they  remain  alive  and  propagate  for  many  months. 

Their  eggs  have  an  extremely  delicate  transparent  shell  or 
structureless  membrane,  through  which  the  young  can  be  at- 
tentively observed.  With  some  care  it  may  be  see^i  moving 
within  its  envelope,  and,  by  a  spinal  motion,  at  last  breaks 
through  and  escapes.  The  egg  measures  about  the  aj^yth  of  an 
inch  in  length ;  and  soon  after  the  young  animal  quits  the  shell, 
it  shrivels  up  and  disappears. 

Each  single  grain  of  com  contains  many  eels.  Bauer  found 
in  one — 

Seven  full-gro^^Ti  and  a  hundred  young  eels,  all  alive,  beside  a  gre^t  many 
eggs  ;  and,  upon  being  placed  in  water,  they  were  seen  twisting  and  wriggling 
about,  like  so  many  serpents. 

He  experimented  upon  grains,  after  keeping  them  for  five 
years  and  eight  months,  and  always  with  the  success  narrated ; 
but  he  found  the  com  required  to  remain  under  water  a  much 
longer  time  before  the  eels  were  resuscitated.  When  they  die, 
they  remain  in  water,  unaltered  in  form  and  character,  for 
many  days  or  weeks. 
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He  supposes  the  glutinous  substance  wliich  surrounds  the 
eels,  when  he  cut  open  the  com. 

Must  be  itecreted  by  them ;'  since,  in  the  infected  grains,  the  cellular  tistme 
has  entirely  disappeared.  From  this  &ct,  we  may  consider  that  the  glutinous 
substance  preserves  the  young  aniuuds  from  further  change ;  and  what  is 
recorded  of  the  snail,  which  can,  by  its  own  mucus,  hermetically  seal  itself 
for  thirty  years  in  ita  shell  against  a  wall,  is  similar  to  this. 

I  have  resuscitated  them  after  the  infected  com  has  been 
allowed  to  lie  excluded  from  Ught  and  air  for  upwards  of  eight 
years.  Indeed  the  whole  of  the  species  are  most  remarkable  for 
their  great  tenacity  of  life,  resembling  in  this  particular  the 
Tardigrada  and  Rotatoria. 

The  various  species  of  the  Anguillula  most  familiar  to  micro- 
scopists  are — 1st,  Ana.  Trltic!  of  bUghted  com, — wheat,  &c. ; 
2nd,  Anrj.  Accfi,  of  vinegar,  or  in  any  substances  undergoing 
acetous  fermentation;  3rd,  Ang,  Ghdiniy  of  sour  paste,  so  pre- 
cisely similar  to  -4.  Actti,  although  authors  stiU  persist  in 
describing  it  as  distinct,  is  nevertheless  exactly  the  same  in 
every  particular;  and  4th,  Ang,  jfitviafiliit,  found  in  waste 
waters  among  the  decaying  vegetable  matters,  as  well  as  in 
wet  moss,  boggy  districts,  and  moist  earth. 

It  will  be  observed  that  wherever  the  Anguillidro  have  been 
found,  they  are  invariably  developed  in,  and  probably  live 
upon,  the  decaying  vegetable  substances.  Tlie  ova  of  these 
creatures  are  so  minute,  that  when  the  earth  or  vegetable 
matter  is  dried  up  and  converted  into  fine  dust  or  powder,  the 
wind  takes  it  up,  and  it  is  driven  about  hither  and  thither  over 
the  face  of  the  earth.  The  microscope  has  failed,  as  yet,  to 
demonstrate  the  presence  of  ova  mixed  up  with  earthy  or 
vegetable,  matter,  before  it  becomes  infused  into  the  liquid 
material,  which  swells  out  the  mass,  and  calls  it  into  new  Ufe 
and  %'igour.  Yet  that  the  ova  must  be  present,  no  reasonable 
mind  can  doubt,  as  we  soon  discover  some  chemical  change 
going  on,  and  suddenly  the  whole  is  converted  into  colonies  of 
hving  eels ;  and  such  is  the  tenacitj'  with  which  they  cling  to 
life,  that  no  amount  of  exposure  to  either  heat  or  cold,  or  other 
climatic  influence,  is  able  to  entirely  extinguish  it. 

Thus,  it  appears,  from  the  obsen'ation  of  trustworthy  ob- 
ser\'ers,  that  Aiuj.jfifviafihs  have  been  exposed  to  the  scorch- 
ing heat  of  a  summer's  sun,  until  perfectly  converted  into  the 
finest  powder  or  dust ;  nevertheless  the  first  gentle  shower  of 
rain  descending  upon  some  of  this  at  once  begins  to  swell  it 
ap,  softens  it,  ana,  finally,  creatures  sporting  in  the  sunshine 
appear  in  all  stages  of  growth,  taking  food,  and  exercising  all 
functions  of  the  higher-organized  animals.  ANliat 
more  extraordinary  is,  that  some  of  them  delight  in 
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strongly  acid  or  corrosive  liquids^  such  as  would  be  poisonous 
to  most  other  creatures.  It  may  in  reaUty  be  said  of  them 
that  they  live  only  in  substances  unfavourable  to  life  in  most 
other  animals. 

The  AnguiUula  Aceti  is  only  found  in  the  inferior  and  diluted 
vinegars  of  commerce.  In  the  strongest  vinegars  sent  out  by 
manufacturers  of  repute,  it  never  occurs ;  the  reason  of  which 
is,  that  considerable  care  is  taken  to  separate  all  mucilaginous 
or  albuminous  vegetable  matters  from  the  acid.  This  is 
effected  by  certain  refining  processes,  as  well  as  by  the  addi- 
tion, allowed  by  law,  of  a  certain  quantity  of  oil  of  vitriol  (sul- 
phuric acid)  to  every  gallon  of  vinegar,  before  it  is  sent  out  to 
the  retailer.  The  legal  quantity  of  this  strongly  corrosive  acid 
is  often  exceeded  in  the  commoner  or  badly  manufactured 
vinegars ;  otherwise  they  would  rapidly  spoil,  and  generate  the 
vinegar  eel,  and  become  mouldy,  or  mothery,  as  it  is  more 
commonly  termed. 

Dr.  Hassall  found  that  many  other  ingredients  are  used  in  the 
adulteration  of  vinegar ;  and  in  eighteen  samples  out  of  twenty- 
eight  examined  by  him,  he  found  not  only  a  larger  proportion 
of  the  oil  of  vitriol  than  there  should  have  been,  but  also  re- 
mains of  vegetable  and  other  matters,  some  of  which  were 
positively  of  a  deleterious  nature.  Nevertheless,  in  a  veiy  short 
time,  all  were  soon  more  or  less  covered  over  by  some  ningoid 
growth.  From  this  fact  we  may  gather  that  very  great  diflS- 
culty  is  experienced  in  preventing  the  vinegars  of  commerce  from 
undergoing  rapid  decomposition;  doubtless  arising  from  the 
facihty  with  which  the  sporules  of  fungi,  as  well  as  other 
organized  bodies  floating  about,  find  a  ready  access  to  the  fluid, 
and  which  appears  to  afford  all  the  required  elements  for  de- 
velopment and  gi*owth. 

Although  well  known  that  water  is  rarely  if  ever  found  free 
from  the  presence  of  either  living  or  decaying  vegetable  matter, 
we  wore,  perhaps,  not  quite  prepared  to  find  another  fluid, 
having  a  largo  admixture  of  a  strongly  corrosive  acid,  and 
which  at  first  sight  might,  without  much  hesitation,  be  pro- 
nounced noxious  to  the  growth  of  either  vegetable  or  animal, 
oftering  a  suitable  nidus  for  the  development  and  nourish- 
ment of  both  j  and  wo  at  once  see  that  it  would  be  quite  at 
variance  with  facts  to  say  that  vinegar  eels  "  are  developed  in 
vinegar  onhfy  without  the  addition  of  any  decaying  organic 
substance.^^* 

*  The  foot-note  twice  referred  to  in  the  course  of  this  paper  is  our  own : 
and  our  readers  might  be  disposed  to  infer  that  there  is  a  difference  of 
opinion  between  the  author  and  ourselves.  This  is  not  the  case.  When  we 
spoke  of  "  vinegar  only,"  we  referred  to  the  addition  oi  Bk^ce&  ol  \»tv\SS«>  ^a\ 

VOL.  If. — yo.  vr.  ^ 
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TLe  accurate  drawing  of  the  vinegar  eels  made  by  Mr.  C. 
Whitley  for  this  paper,  so  faithfully  portrays  the  Uttle  creatnre 
in  its  several  phases  of  life,  that  it  appears  unnecessaiy  to  add 
anything  by  way  of  fiirther  description.  It  may,  however, 
not  be  uninteresting  to  add,  that  this  minute  and  curious 
eel  is  not  unfrequently  made  the  means  of  practising 
upon  the  unwary  a  gross  but  very  characteristic  imposition 
by  the  advertising  quacks  who  infest  this  great  meti-opolis. 
A  victim  offering  himself  to  be  fleeced  is  usually  received 
in  a  well  made-up  room,  lined  by  book-cases  and  illuminated 
diagrams  of  the  organic  structures  in  the  human  body, 
healthy  and  unhealthy.  Instead  of  the  old-fashioned  stuffed 
aUigators  suspended  from  the  ceiling,  the  Paracelsus  of 
modem  times  ostentatiously  parades  die  most  showy  and 
expensive  microscope  obtainable,  in  closest  consultation  with 
which  he  takes  care  to  be  found  by  the  patient,  just  as 
an  antMon  may  be  supposed  to  be  studying  nature  as  he 
reposes  at  the  bottom  of  his  conical  trap,  the  sloping  sides 
of  which,  made  up  of  the  finest  sand,  prove  a  very  facilis  de- 
8cen»u8  to  his  unsuspecting  prey,  who  ventures  on  the  treacherous 
surface.  Proceeding  to  business  after  some  preUminary  anxious 
inquiries,  the  doctor  (!)  gravely  proposes  to  aid  his  diagnosis  by 
that  crucial  test,  the  microscope.  The  dismay  of  the  poor 
victim  may  be  more  easily  imagined  than  described,  when,  on 
being  pressed  to  see  for  himself,  the  state  of  affairs  is  revealed 
to  his  agitated  mind,  in  a  mass  of  wriggling  little  worms,  dis- 
porting themselves  in  the  smallest  drop  of  fluid  derived  from 
his  natural  juices.  The  doom  of  Herod — '^  and  he  was  eaten 
of  worms " — to  him  needs  no  more  elucidating  commentary, 
and  if  the  conscience-smitten  patient  does  not,  like  the  tetrarch, 
presently  give  up  the  ghost,  he  is  in  a  very  apt  mood  to  part 
with  all  the  cash  he  may  have  about  him,  in  order  to  be  kept  out 
of  a  situation,  the  horrible  nature  of  which,  had  it  not  thus  been 
demonstrated  to  his  senses,  he  could  never  have  conceived.  I 
have  sketched  no  overdrawn  picture,  but  rather  one,  I  fear,  of 
daily  occurrence ;  and  the  manner  all  this  is  effected  is  exceed- 
ingly simple.  The  smallest  particle  of  sour  paste,  previously 
placed  on  a  sUp  of  glass,  Ues  imperceptible  to  the  unpractised 

never  meant  to  infer  that  the  vinegar  itself  contains  no  organic  matter- 
But  there  is  no  need  to  discuss  the  question  of  heterogenesis  with  refers 
ence  to  vinegar  ;  for  hoiUd  distilled  tcattr  alone  will,  if  exposed  for  a  few  days 
(under  certain  conditions  of  the  atmosphere),  be  found  to  contain  distinct 
types  of  Infuwridu  This  fact  we  discovered  last  summer,  and  communi- 
cated to  Section  D  of  the  British  Association.  So  our  scientific  readers 
must  not  suppose  that  we  have  been  seeking  to  adduce  e\'idence  in  favour 
of  the  theory  of  spontaneous  generation. — £d. 
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eye,  until  a  single  drop  of  any  fluid  secretion  from  the  body 
supplies  the  required  conditions  of  moisture ;  and,  accordingly, 
the  little  paste-eels  are  immediately  aroused  to  life  and  activity, 
reversing  the  fable  of  the  frogs  and  boys,  as  the  hvely  enjoy- 
ment they  exhibit  is  apt  to  prove  a  very  serious  matter  to  the 
human  being  so  shamefully  victimized. 


EXPLANATION  OF  PLATE  X. 

Figs.  1  &  2.  Young  animals  soon  after  leaving  the  egg. 

Fig.  3.  Male,  full  grown. 

Fig.  4.  Male,  with  reproductive  organs  in  ntu,  separated  at  c  and  d,  and 
magnified  X  350. 

Figs.  5  &  6.  Females,  with  ovisacs  in  dtu,  containing  eggs  in  various  stages 
of  development. 

a  €L  Eggs  thrown  off  and  found  floating  in  the  fluid. 

Fig.  7.  A  dead  male,  in  which  state  they  float  about  for  days,  until  destroyed 
by  vibrionea. 
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THE    EYE    OF    THE    OX. 

BY    E.    BECKIT    TRUMAN. 


HOMER,  the  sublimest,  because  the  most  natural,  of  the 
classic  poets,  expresses  his  idea  of  the  majesty  and 
beauty  of  the  countenance  of  Juno,  by  the  epithet  hoopis, 
ox-eyed.  The  simile  may,  perhaps,  appear  a  very  humble  one; 
but,  by  a  little  study  of  the  formation  of  the  bullock^s  eye,  we 
may  see  that  not  only  is  the  object  worthy  of  the  Homeric 
appUcation,  but  that  it  contains  numberless  beauties  of  which 
the  ancient  Grecian  never  dreamed,  disclosed  to  us  by  the  aid 
of  the  dissecting-knife  and  the  microscope. 

l^he  delicacy  of  the  internal  organization  of  the  eye  requires 
it  to  have  an  abode  where  it  will  bo  protected  from  external 
violence.  Such  a  dwelling-place  we  find  in  the  orbit  or  socket 
of  the  eye :  which  is  formed  of  bone  on  all  sides,  and  lined  by 
a  cushion  of  fat,  in  which  the  eyeball  is  eiabedded ;  so  that  in 
the  event  of  a  blow  being  received  on  the  only  attainable 
aspect,  the  front  of  the  eye,  its  force  is  tiTinsmitted  to,  and 
broken  by,  this  soft  layer  of  fat,  and  thereby  prevented  from 
rebounding  injuriously  on  the  eye  from  the  unyielding  wall 
surrounding  it. 

Having  removed  the  eyeball  from  its  socket,  and  divested  it 
of  the  fat  and  the  muscles,  let  us  examine  the  contour  of  the  eye 
(Plate  XL,  fig.  1).  We  see  it  to  consist  of  two  portions,  of  dif- 
fering cui-vatures,  the  part  in  front  (a)  having  the  greater  con- 
vexity; the  remaining  and  greater  portion  having  the  form  of 
a  somewhat-flattened  globe.  The  projecting  body  (f)  is  the 
optic  nerve,  the  nerv^e  that  conveys  the  visual  impressions  to 
the  brain;  at  c  and  d  are  the  attachments  of  muscles  cut  short; 
and  at  e  some  blood-vessels  are  seen. 

We  will  now  examine,  one  by  one,  the  different  structures  of 
which  the  eyeball  is  composed;  and  which  consist  (1)  of  timics 
or  protective  coverings,  (2)  of  a  series  of  refracting  bodies  to 
bring  the  rays  of  light  to  a  focus  internally,  and  (3)  a  nerve  to 
receive  the  impression  of  light  (with  certain  auxiliaries). 

The  outermost  covering  of  the  eye  consists  of  two  very  dis- 
similar parts ;  namely,  the  cornea  and  the  sclerotic.    The  cornea. 
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SO  named  from  its  similarity  to  horn  {comeus,  liomy)^  is  com- 
pared in  shape  to  a  watch-glass;  it  is  perfectly  transparent 
(in  Plate  XI.,  figs.  1  and  3,  extending  from  b  to  b). 
Although  perfectly  transparent,  even  as  glass  (that 
is,  to  the  naked  eye),  it  has  a  fibrous  structure 
(fig.  10),  the  fibres  being  very  even  and  regular, 
and  running  parallel  to  each  other;  between  the 
fibres  are  a  number  of  tubes,  pursuing  also  a  p,^  ^^^ 
regular,  parallel  course.  ^In  front  of  the  cornea  is 
a  thin  elastic  layer,  covered  by  a  transparent  cuticle;  and 
behind  the  cornea  is  another  elastic  layer,  which  passes  on 
and  terminates  in  the  iris.  These  elcistic 
membranes  preserve  the  proper  convexity  of 
the  cornea  (in  fig.  3  the  situation  of  these 
laminaD  may  be  seen;  in  fig.  11,  their 
structure  is  shown). 

The  sclerotic  {sileros,  hard)  is  an  exceed- 
ingly  strong   structure   directly   continuous 
with  the  cornea,  and  investing  the  eyeball 
completely,  except  where  the  cornea  comes        _____ 
in  (extending  from  b  round  by  c,  c,  c,  to  6  p,o.  n. 

again,  in  Plate  XI.,  fig.  3).  It  is  about  tV 
of  an  inch  in  thickness,  and  its  fibres  (Plate  XI.,  fig.  4) 
are  not,  as  those  of  the  cornea,  parallel,  but  run  in  con- 
trary directions,  mostly  crossing  each  other  at  right  angles; 
hence  the  dense  and  strong  nature  of  this  covering.  What  ia 
popularly  known  as  the  white  of  the  eye,  is  a  part  of  the 
sclerotic,  covered  by  a  thin  mucous  membrane.  To  the 
sclerotic  are  attached  the  various  muscles  that  move  the 
eyeball,  and  behind,  it  is  perforated  for  the  passage  of  the 
optic  nerve  (Plate  XI.,  fig.  3,  n). 

Looking  at  Plate  XI.,  fig.  3,  it  will  be  observed  that  at  h  is 
a  part  coloured  yellow :  this  consists  of  two  structures,  one 
behind  the  other ;  the  first  is  called  the  ciliary  Ugament,  the 
second,  the  cihary  muscle.  By  means  of  the  ciUary  Ugament 
(a  ligament  beiag  something  that  binds  and  connects  parts 
together :  ligo,  to  tie  or  bind),  the  iris  (Plate  XI.,  fig.  3,  /,  /)  is 
attached  to,  and  suspended  from,  the  sclerotic.  On  removing 
the  cornea  and  sclerotic,  during  which  we  must  separate  the 
latter  from  the  ciUary  ligament,  we  obtain  a  body  similar  to 
Plate  XI.,  fig.  2.  We  notice  that  the  eye  has* lost  its  high- 
arched  form  :  this  is  due  to  the  fact  that  the  semi-fluid  material 
forming  the  bulk  of  the  eye  has  now  but  very  weak  structures 
surrounding  it,  and  therefore  tends  to  flatten  downwards. 

The  choroid  coat  of  the  eye  (like  the  chorion,  which  is  a 
vascular  membrane  of  peculiar  formation,  chorion,  eidos),  is 
that  next  beneath  the  sclerotic;  it  extends  from  the  entrance 
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of  the  optic  nerve,  which  perforates  it,  to  the  ciliary  ligament 
(Plate  XI.,  fig.  2,  c,  e,  c),  where  it  forms  the  iris  and  ciliaiy 
processes.  The  choroid  consists  almost  entirely  of  blood- 
vessels, and  colouring  matter,  or  pigment,  contained  in  irregu- 
larly-shaped cells  in  the  interval  between  the  blood-vessels.  By 
washing  gently  with  water,  the  pigment  on  the  surface  may 
be  removed,  and  we  then  see  the  veins  running  in  great 
numbers,  and  in  a  beautifiilly-arranged  manner,  from  behind 
forwards.  The  irregularly  parallel  lines  seen  in  Plate  XI., 
fig.  2,  are  the  veins.  The  innermost  layer  of  the  choroid  consists 
of  a  series  of  Httle  bodies,  called  epitheHal  cells,  arranged  in 
the  manner  of  a  pavement ;  in  the  eye  of  man,  and  in  the 
front  of  the  eye  of  the  ox,  these  are  full  of  dark  colouring 
matter  (Plate  XI.,  fig.  5,  a).  The  back  of  the  eye  of  the  ox, 
however,  instead  of  presenting  a  dull  black  appearance  (as 
in  man),  is  of  a  mingled  blue  and  green  colour,  and  veiy 
brilliant,  having  quite  a  metallic  lustre.  This  is  due  to  the 
presence  of  certain  fibrous  elements  in  the  choroid,  so  arranged 
as  to  give  the  play  of  colours  named :  for  there  is,  on  examina- 
tion, no  colouring  matter  to  be  seen;  the  epithelial  cells  of 
this  part  having  the  microscopical  appearance  of  />,  Plate  XI., 
fig.  5.  This  bright  and  coloured  surface  is  of  considerable 
extent,  and  is  called  the  tapetum  {tapete,  a  carpet). 

At  c,  Plate  XI.,  fig.  2,  is  the  ciUary  ligament  and  muscle. 
At  this  point  the  choroid  bends  inwards  to  form  the  ciliary 
processes  and  iris.  The  ciliary  processes  {cilium,  an  eyelid 
or  eyelash),  (Plate  XI.,  fig.  3,  g,  g,  and  the  outer  circle  in 
Plate  XI.,  fig.  9,  where  they  are  seen  from  behind),  con- 
sist microscopically  of  the  same  structures  as  the  choroid; 
they  are  formed  by  the  choroid  bending  inwards  and  back- 
wards from  the  ciliary  ligament  towards  the  lens  (Plate  XI., 
fig.  3,  i) ;  together  they  constitute  a  circular  band,  with  a 
large  central  aperture  at  its  circumference  continuous  with 
the  choroid,  and  also  attached  to  the  iris,  but  free  at  its 
margin  and  front  surface.  These  processes  consist  of  folds 
or  plaits  which  are  arranged  around  the  lens,  "  like  the  many 

!)etals  of  a  flower ;^^  the  folds  are  both  long  and  short:  the 
ong  ones,  about  sixty  in  number,  running  concentrically  along 
the  entire  breadth  of  the  processes ;  the  short  ones  are  placed 
alternately  with  the  long  ones,  commencing  at  the  circum- 
ference, but  terminating  about  halfway  from  the  margin  of 
the  large  central  aperture. 

The  consideration  of  the  iris  and  ciliary  muscle  we  will 
reserve  for  the  present,  and  will  examine  the  layer  imme- 
diately beneath  the  choroid,  namely,  the  retina  {rete,  a  net) 
(fig.  3,  the  scarlet  line  running  around  the  globe).  This 
is  the  nervous  structure  which  receives  the  impression  of  hght. 
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and  is  formed  by  an  expansion  of  the  optic  nerve  (Plate  XI., 
jSg.  3,  n),  commencing  at  the  entrance  of  the  optic  nerve 
into  the  eyeball,  and  extending  as  far  as  Z,  where  it  terminates 
by  a  finely -jagged  border.  The  retina  is  an  exceedingly 
deUcate  structure,  and  is  admirably  supported,  as  if  on  a 
water-bed,  by  a  globular  mass  of  almost  fluid  consistence. 
It  is  itself  semi-transparent,  and  of  a  greyish- white  colour; 
and  is  traversed  by  many  branches  of  a  blood-vessel  (whence 
its  derivation  from  rete),  which  is  seen  at  o,  in  Plate  XI., 
fig.  3,  passing  through  the  midst  of  the  optic  nerve  to  supply 
the  retina  with  blood.  The  retina  consists  of  two  layers: 
Jacobus  membrane,  and  the  retina  proper;  Jacob's  membrane 
(so  named,  because  first  described  by  Dr.  Jacob)  is  the  outer 
one  of  the  two,  and  is  seen  as  a  thin  film,  by  a  careful  dis- 
section made  in  water:  it  is  formed  of  a  number  of  rod  or 
club-shaped  particles,  lying  side  by  side,  and  with  the  long 
axis  vertical,  the  broad  end  of  the  particles 
being  in  contact  with  the  choroid;  the  i 
other  end,  of  course,  in  opposition  with  r^^-  ^  * 
the  retina  proper.  ITie  appearance  of  the  ^m  ^^^h 
membrane  seen  from  without  is  represented  ^jj  ^  r^  »  / 
in  fig.  12,  b;  that  of  its  vortical  section  in  ^  V^ 

fig.  13,  a;  and  that  of  the  particles  when  fio.  u. 

detached  at  ^g.  12,  a. 

The  retina  proper  may  be  described,  in  a  general  way,  as 
made  up  of  three  parts :  a  fibrous,  a  vesicular,  and  a  granular 
layer  (fig.  13,  b,  c,  d).  The  fibrous  layer,  d, 
is  derived  from  the  optic  nerve ;  the  fibres 
of  which  radiate  from  the  end  of  the  nerve, 
where  it  perforates  the  sclerotic  and  choroid, 
and  forms  a  thin  sheet  of  membrane :  the 
vesicular  layer,  c,  is  composed  of  a  number  pjo.  ,3. 

of  deUcate  bodies  called  vesicles  {vesicula,  a 
little  bladder  or  blister),  seen  separately  in  Plate  XI.,  fig.  6,  a. 
In  the  fibrous  and  vesicular  layers  the  blood-vessels  of  the 
retina  are  distributed.  The  granular  layer,  J,  is  that  which 
lies  immediately  beneath  Jacob's  membrane,  a,  and  consists 
of  particles,  such  as  those  in  Plate  XI.,  fig.  6,  b. 

I  have  said  that  the  retina  is  supported  and  kept  extended 
on  a  semi-fluid  material;  this  is  called  the  vitreous  humour 
(vitrum,  glass),  and  occupies  the  whole  of  the  space  marked  m 
in  Plate  XI.,  fig.  3.  It  is  of  the  consistence  of  soft  jelly,  and  is 
formed  of  an  exceedingly  fine  and  delicate  web  of  fibrous 
tissue,  which  is  at  the  same  time  transparent,  and  which  con- 
tains within  its  meshes  a  watery  fluid.  It  is  bounded,  at  its 
circumference,  where  it  comes  in  contact  with  the  retina,  by  a 
thin  and  transparent  membrane  (the  line  next  to  the  scarlet 
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retina^  Plate  XI.,  fig.  8),  called  the  hyaloid  membrane  {hyalos, 
crystaJ) ;  when  this  membrane  reaches  the  ciliary  processes  of 
the  choroid  (at  A,  fig.  3),  it  forms  a  number  of  plaits,  similar 
in  number,  disposition,  and  size  to  those  of  the  ciliary  processes, 
and  which  are  received  into  the  folds  of  those  processes.  This 
plaited  part  of  the  hyaloid  is  called  the  zonula  ciliaris  (zonula, 
a  little  girdle) .  K,  in  Plate  XI.,  fig.  3,  we  trace  the  hyaloid  mem- 
brane to  its  termination,  we  see  that  it  ends  on  the  front  sur- 
&ce  of  the  lens,  t,  and  immediately  behind  it,  at  this  point,  is  a 
space,  k,  caUed  the  canal  of  Petit :  this  Uttle  cavity  has  an 
important  function,  and  is  bounded  behind  by  the  vitreous 
body,  in  front  by  the  hyaloid  membrane,  and  internally  by 
the  lens. 

The  crystaUine  lens  (Plate  XI.,  fig.  3,  i,  and  fig.  14)  is  when 
seen  from  the  front  circular,  when  from  the  side  doubly  convex, 
in  form ;  the  posterior  curve  being  the  more  convex  of  the 
two.  The  lens  is  surrounded  by  a  membrane  or  capsule,  that 
invests  it  completely ;  the  capsule  is  of  the  same  structure  as  the 
elastic  lamina  of  the  cornea.  The  front  part  of  the  capsule  is 
three  or  four  times  thicker  than  the  part  behind ;  which  latter 
part  is  adherent  to  the  tissue  of  the  vitreous  body,  and  there- 
fore is  better  supported  than  the  capsule  in  front,  which  is 
in  contact  with  a  thin  fluid,  presently  to  be  noticed. 

The  lens  itself  is  of  considerable  consistence,  such  as  the 
white  of  an  egg  when  gently  boiled ;  its  density  in  the  centre 
being  greater  than  that  of  the  outer  part.  Looking  at  it  in 
front,  we  see,  when  the  lens  is  beginning  to  lose  its  transpa- 
rency, three  lines,  which  commence  at  the  centre  and  radiate 
outwards,  dividing  the  lens  into  three  equal  parts ;  the  same  is 
observable  on  the  posterior  surface,  but  the  lines  behind  are 
placed  intermediately  with    respect    to   those   in  front.     By 

hardening  it  in  spirit  we 
1  may  separate  the  surfaces 
of  the  lens  into  three  parts, 
and  we  then  see  that  it  is 
composed  of  layers   or  la- 

r««.  u.  tZZ,  fio"^i(j  ^^^^  ^^^'  ^^) '  ^^   *^®^® 

•  again  consist  of  fibres,  which, 

J        fn      ^  »x  ^     ^.  ^^  *^®  ^^f  ^^^^  finely-jagged 

edges  (fig.  10).*     Notwithstanding  all  this  compHcated  struc- 

^        lens  is  perfectly  transparent. 

The  parts  remaining  to  be  noticed  are  the  anterior  and 
postwior  chambers  of  the  aqueous  humour,  the  iris  and  the 
ciliary  muscles. 

The  anterior  chamber  (d,  Plate  XI.,  fig.  3)  is  bounded,  in 

*  From  Todd  &  Bowman. 
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front,  by  the  posterior  surface  of  the  cornea,  and  a  small 
portion  of  the  sclerotic;  behind,  by  the  front  of  the  iris;  e 
being  the  pupil  of  the  eye  through  which  the  two  chambers 
communicate.  The  posterior  chamber  is  formed  by  the  pos- 
terior surface  of  the  iris,  by  the  front  of  the  ciliary  processes, 
and  lens,  and  a  small  part  of  the  hyaloid  membrane.  These 
chambers  contain  a  fluid  nearly  as  thin  as  water ;  and  therefore 
called  aqueous  humour  (aqua;  water). 

The  iris  (Plate  XI.,  fig.  2,  6,  3,  /,  8,  9,  b,)  is  a  circular  dia- 
phragm, with  a  central  aperture  called  the  pupil  (fig.  3,  e,  8,  9,  a) ; 
it  is  attached,  at  its  circumference,  by  means  of  the  ciliary  liga- 
ment (which  is  seen  with  the  ciUary  muscle  at  c,c,  Plate  XI., fig.  2) 
to  the  sclerotic.  The  iris  consists  of  muscular  fibre,  of  blood- 
vessels, and  of  colouring  matter.  The  direction  of  the  muscular 
fibres  is  mostly  radiating ;  but  at  the  inner  margin  of  the  iris 
are  a  few  fibres  which  have  a  circular  arrangement  around  the 
pupil.  The  vessels  are  numerous,  but  slender  and  delicate. 
The  colouring  matter  is  situated  in  irregularly-shaped  cells, 
which  very  much  obscure  the  microscopic  structure  of  the  iris. 
When  we  speak  of  a  blue  eye  or  a  hazel  eye,  we  always  refer  to 
the  colour  of  the  iris ;  which  is  so  named  from  its  varying  colours 
in  difierent  individuals  {iris,  a  rainbow).  The  pupil  is  so  named 
from  p-ujyilla,  a  young  girl  or  child,  as  in  the  situation  of  the 
pupil,  a  diminutive  image  of  the  person  looking  at  it  is  formed 
by  reflection  from  the  crystalline  lens :  amongst  the  Greeks, 
in  the  same  way,  the  pupil  was  called  kore,  the  daughter  of 
the  eye. 

The  cihary  muscle  (Plate  XI.,  fig.  2,  c,  3,  h)  is  a  circular  band, 
attached  on  one  side  to  the  sclerotic,  and  by  the  other  to  the 
front  of  the  ciliary  processes.  Its  fibres  radiate  from  the  at- 
tachment to  the  sclerotic,  some  to  the  posterior  part  of  the 
cihary  processes,  some  to  the  more  prominent  parts,  where  the 
processes  approach  the  lens. 

We  will  now 
consider  the  func- 
tions of  the  dif- 
ferent parts  of  the  ^.  «f 
eye  during  the 
passage  of  the 
light  rays.  We 
see  an  object,  be- 
cause rays  of  light  Fio.  17. 
are  reflected  from 

the  surface  of  tho'object,  and  meet  the  eye,  the  impression  sub- 
sequently passing  to  the  brain.  These  reflected  rays  diverge 
from  each  other,  more  or  less,  according  as  the  object  seen  is  at  a 
less  or  greater  distance  from  the  eye.    At  a  distance  of  eighteen 


«. 
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feet,  however,  the  rays  of  light  are  ah'eady  so  little  divergent, 
that  they  are  accounted  parallel;  whilst  at  a  less  distance  than 
eighteen  feet  the  rays  are  called  divergent.  The  course  of 
parallel  rays  is  as  follows  (fig.  17)  :  reflected  from  a,  the  rays 
pass  to  and  through  the  cornea,  where  they  are  bent  or  reflected 
towards  the  axis  of  the  eye  (b,  c) ;  they  then  pass  through  the 
aqueous  humour  to  the  crystalline  lens,  where  they  are  still 
more  refracted,  so  as  to  cross  the  axis  of  the  eye,  and,  traversing 
the  vitreous  body,  terminate  on  the  retina,  where  an  inverted 
image  of  the  object  is  formed. 

If  any  divergent  rays  from  a  near  object  were  to  pass  through 
the  eye,  whilst  the  eye  was  in  the  same  state  as  that  in  which 
the  parallel  or  distant  rays  come  to  a  focus,  the  efiect  would  be 
that  the  picture  of  the  object  would  form  behind  the  retina, 
and  thus  perfect  and  well-defined  sight  would  be  impossible  for 
near  objects.  To  meet  this  there  is  a  httle  mechanical  arrange- 
ment in  the  interior  of  the  eye.  The  ciUary  muscle  (Plate  XI., 
fig.  3,  h),  attached  in  front  to  the  sclerotic,  and  behind  to  the 
ciUary  processes,  when  in  action  (that  is,  when  the  eye  is  ad- 
justed for  near  objects),  pulls  forward  the  ciliary  processes,  and 
therefore  the  plaitings  of  the  hyaloid  membrane ;  and  by  means 
of  the  attachment  of  the  hyadoid  to  the  circumference  of  the 
lens,  this  body  is  also  brought  forward;  the  canal  of  Petit 
prevents  the  muscle  acting  on  the  vitreous  body,  by  leaving  a 
space  between.  By  this  means  a  greater  distance  is  produced 
between  the  lens  and  the  retina,  and  thus  the  image  of  the 
object  is  brought  to  a  focus  directly  upon  the  retina. 

There  is  nothing  that  man  can  construct  to  equal,  in  beauty 
of  mechanism,  the  iris.  It  is  a  curtain,  circidar  in  shape,  and 
with  an  aperture  in  the  middle,  which  can  either  contract  or 
dilate  without  showing  the  least  puckering  or  plaiting  of  the 
surface  of  the  iris.  The  contraction  of  the  pupil  takes  place 
in  a  strong  light,  and  is  intended  to  exclude  an  excess  that 
would  act  injuriously  on  the  retina ;  the  dilatation  takes  place 
in  dull  light  or  darkness,  for  the  purpose  of  allowing  every 
possible  ray  to  pass. 

During  adjustment  of  the  eye  for  a  near  object,  it  is  turned 
inwards,  and  the  same  nerve  by  which  this  movement  is  effected 
causes  contraction  of  the  pupil.  This  contraction  probably 
merely  excludes  excess  of  hght,  and  does  not  aid  adjustment 
of  the  eye ;  as  adjustment  has  been  observed  to  be  perfect  even 
when  the  iris  was  entirely  absent.* 

*  For  much  interesting  and  valuable  information  respecting  the  eje, 
see  the  second  Tolume  of  Todd  &  Bowman's  "  Physiological  Anatomy ; " 
Qiiffiths  &  Henfrey*8  "  Micrographical  Dictionary  "  (Van  Voorst),  article 

^*')i  and  the  books  of  reference  there  named. 
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EXPLANATION  OF  PLATE  XI.  AND  WOODCUTS. 

Fig.  1.  The  eye  of  the  ox,  seen  laterally,  the  muscles  having  been  removed, 
a,  the  pupil  of  the  eye  ;  6  to  6,  the  cornea  ;  c,  c,  and  rf,  ends  of 
muscles  ;  «,  blood-vessels  entering  the  eye  :  c,  d^  and  ^  are  on  the 
sclerotic  ;  /,  the  optic  nerve. 

Fig.  2.  The  same  ;  the  cornea  and  sclerotic  have  been  removed,  a,  the 
crystalline  lens,  seen  through  the  pupil ;  the  band,  c  to  c,  is  the 
ciliary  ligament  and  muscle  ;  6,  the  iris  ;  e,  the  choroid,  showing  its 
vessels  ;  /,  the  optic  nerve. 

Fig.  3.  A  diagrammatic  section  of  the  eye,  enlarged,  a,  the  cornea,  con- 
sisting of  anterior  elastic  lamina,  cornea  proper,  and  posterior 
elastic  lamina  ;  6  to  6,  by  a,  shows  extent  of  cornea  ;  c,  c,  c,  the 
sclerotic  ;  d,  the  anterior  chamber  of  the  eye  ;  «,  the  papil ;  /,/,  the 
ins  ;  g^  g^  the  ciliary  processes ;  h^  h,  ciliary  ligament  and  muscle ; 
t,  the  crystalline  lens,  surrounded  by  its  capsule,  j  ;  k,kj  the  canal 
of  Petit ;  I  shows  the  termination  of  the  retina  (the  scarlet  line) ; 
the  black  line  between  the  retina  and  the  sclerotic  is  the  choroid ;  the 
light  line  beyond  the  retina  is  the  hyaloid  membrane,  which  passes 
on  to  the  lens  ;  m,  the  vitreous  body ;  n^  the  optic  nerve ;  o,  the 
central  arteiy  of  the  retina. 

Fig.  4.  Fibres  of  the  sclerotica. 

Fig.  5.  Epithelium  of  the  choroid,  a,  from  the  dark  part  in  front  ;  6,  over 
the  tapetum. 

Fig.  6.  a,  detached  vesicles  ;  6,  detached  granules,  from  the  retina. 

Fig.  7.  Fibrous  layer  of  retina  ;  a,  a  blood-vessel 

Fig.  8.  The  iris,  seen  in  front ;  a,  the  pupil ;  6,  the  iris. 

Fig.  9.  The  iris  and  ciliary  processes,  seen  from  behind  ;  a,  the  pupil ;  6,  the 
iris,  partly  hidden  by  c,  the  ciliary  processes. 

Fig.  10.  Transverse  section  of  the  cornea  proper. 

Fig.  11.  Section  of  anterior  elastic  lamina,  a,  cornea  proper  ;  6,  epithelium ; 
e,  elastic  lamina. 

Fig.  12.  Jacobus  membrane.  6,  when  seen  from  above ;  a,  appearance  of 
detached  particles. 

Fig.  13.  Section  of  retina,  a,  JacoVs  membrane  ;  6,  granular  ;  e,  vesicular ; 
dy  fibrous  layer  :  along  the  latter  is  seen  passing  a  blood-vessel. 

Fig.  14.  The  crystalline  lens,  seen  in  front. 

Fig.  15.  The  lens,  separating  into  three  divisions,  and  showing  its  laminated 
structure. 

Fig.  16.  Fibre  of  the  crystalline  lens  (Todd  and  Bowman). 

Fig.  17.  Diagram  to  show  the  inverted  image  produced  on  the  retina;  6,  c,  the 
optic  axis. 

Figs.  4,  5,  6,  7,  10,  11,  12,  and  13  are  reduced  fipom  the  microscopic  appear- 
ances at  250  diameters,  drawn  by  the  camera  lucida. 
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OF  all  the  planets  of  the  system^  Mabs^  which  for  the  last 
few  monihis  has  been  shining  so  brightly  in  the  heavenSi 
is  that  whose  topographical  details  are  best  Imown  to  us.  By 
glancing  over  the  accompanying  pictures  of  its  telescopic  aspect^ 
we  immediately  perceive  how  much  is  revealed  of  its  surface^ — 
of  its  islands,  continents,  seas,  and  snows,  by  means  of  powerful 
.  optical  aid.  It  is  the  planet  which  most  strongly  resembles  the 
Earth  in  the  duration  of  its  days  and  seasons ;  the  existence  of  an 
atmosphere  is  everywhere  apparent :  b  eing  proved  by  the  dimness 
of  the  dark  streaks  and  spots  at  the  circumference,  as  compared 
with  their  distinctness  at  the  centre  of  the  planet  (for  at  the 
former  the  solar  light  has  to  penetrate  through  a  dense  stratum 
of  air,  and  is  again  refiw^ted  through  the  same  thick  medium) ; — 
by  occasional  clouds  passing  over  its  surface ; — ^by  the  snow- 
zones  piled  up  and  stretching  over  vast  spaces  at  its  poles  in 
the  winter,  which  melt  away  gradually  as  the  Sun  ascends  above 
tho  horizon  in  the  summer,  and  dissipates  the  fix)st  and  darkness 
which  for  months  previously  had  reigned  in  those  arctic  and 
antarctic  regions.  In  the  planet  Jupiter  a  small  telescope 
may  more  readily  show  the  dark  belts  and  spots ;  but  those  are 
ever  changing  and  drifting  about  with  variable  velocity;  the 
terra  fimia  is  scarcely  perceived  on  this  immense  body,  which 
appears  to  have  an  economy  of  its  own,  hidden  from  us  by 
great  masses  of  cloud,  through  an  occasional  break  of  which  we 
perhaps  sometimes  catch  a  glimpse  of  the  dark  body  of  the 
planet.  On  the  surface  of  Mars,  on  the  contrary,  the  dark 
spots  preserve  the  same  position  and  relative  dimensions,  and 
we  appear  to  be  looking  at  a  miniature  globe  pencilled  over 
with  dim  seas  and  continents.  From  year  to  year  the  sea  does 
not  appear  to  encroach  upon  the  land,  nor  the  land  upon  the 
ocean ;  all  the  changes  which  are  perceived  are  purely  meteo- 
rological— ^the  presence  of  clouds  and  murky  weather,  and  snow 
daring  the  winter, — of  a  clear  atmosphere  and  sunny  cUme 
tiliiooghout  the  summer. 

A  first  dbrcumstance  we  detect  in  looking  at  the  planet 
I  its  ezoeedingly  red  hght,  which  is  quite  different  from 
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that  of  the  other  bodies  that  circulate  about  the  Sun.  This 
does  not  appear  so  prominently,  however,  when  looked  at 
with  a  telescope,  as  when  seen  by  unaided  vision.  Still,  how- 
ever, even  with  the  former,  the  orange  light  is  very  decided, 
and  if  compared  with  the  Moon  or  a  neighbouring  white  star, 
the  contrast  is  sufficiently  striking.  Viewed  when  the  whole  disc 
of  the  planet  is  illuminated,  its  form  appears  quite  circular,  and 
no  suspicion  is  aroused  of  a  flattening  at  the  poles,  or  bulging 
forth  of  the  equatorial  regions.  But  when  the  micrometer  is 
applied,  and  careful  measurements  are  made  of  its  polar  and 
equatorial  diameters,  several  observers  have  agreed  that  there 
is  a  slight  variation  from  the  circular  form,  although  the  results 
which  they  have  obtained  are  very  discordant.  Herschel  was 
the  first  who  suspected  the  elliptical  form  of  the  planet,  and 
who  patiently  set  about  to  determine  the  amount  of  this  varia- 
tion. To  arrive  at  a  knowledge  of  the  figure  of  the  Earth 
requires  long  and  arduous  labour;  but  in  the  case  of  the 
planets  the  method  is  more  simple,  and  the  diameters  at  dif- 
ferent parts  of  the  disc  may  be  said  to  be  measured  with  the 
same  facility  as  if  it  were  a  palpable  object.  Herschel  found 
that  the  proportions  of  the  equatorial  diameters  of  Mars  were 
as  1355  to  1272,  or  near  as  16  to  15.  Schroeter  could  not  per- 
ceive any  such  eUipticity,  and  was  of  opinion  that  the  two 
diameters  were  in  the  proportion  of  81  to  80.  Arago  found 
them  to  vary  in  the  proportion  of  31  to  30.  The  Greenwich 
observations  of  late  years  give  this  variation  as  52  to  51,  and  as 
62  to  61 .  Other  observers,  among  whom  is  Bessel,  have  not 
been  able  to  detect  the  shghtest  difierence  between  the  dia- 
meters. Herschel,  however,  states,  that  on  one  occasion  he 
showed  the  planet  to  some  scientific  friends,  one  of  whom  con- 
sidered that  it  was  as  considerably  bulged  out  at  the  equator  as 
the  globe  of  Jupiter.  At  certain  times,  as  the  whole  surface 
of  Mars  is  not  illuminated,  it  will  appear  of  the  same  figure  as 
the  Moon  when  three  or  four  days  before  or  after  fiiU ;  but  even 
when  this  was  the  case,  the  flattening  at  the  poles  was  still  readily 
perceived  by  Herschel.  There  are  a  few  circumstances  which 
militate  against  the  correctness  of  those  measures ;  sometimes 
the  white  cap  of  snow  seems  to  project  over  the  edge  of  the 
planet,  at  others  the  equatorial  margins  are  exceedingly  bright 
and  radiating.  According  to  theory,  the  proportion  of  the 
polar  to  the  equatorial  zone  should  be  as  192  to  193 ;  but  dif- 
ferent degrees  of  density  at  various  parts  of  the  globe  would, 
of  course,  alter  this.  By  observations  made  in  September  and 
October  of  1862,  Mr.  Main  concludes  its  polar  diameter  to  be 
4,221  miles,  and  its  equatorial  4,332  miles, — a  great  difierence 
for  a  small  body  like  Mars,  which  has  almost  the  same  density 
as  the  Earth.     In  the  latter  body,  the  difference  between  t\v^ 
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polar  and  E^quatonal  diametere  amounts  only  to  twenty-sow 
miles ;  these  qoantitiea  being  respectively  7,899  and  7,90^ 
miles. 

Be  the  planet  circular  or  elliptical  in  figure,  however,  it  u^ 
easy  to  see  that  it  rotates  OQ  its  axis,  and  that  too  in  about  thy 
Game  time  aa  Mercury,  Veuos,  and  tUe  Earth.  In  other  respecta^lj 
ulso,  the  similarity  is  striking',  these  planets  being  nearly  of  tlw 
same  size,  globular  figure  and  density,  and  difiering  greatljpj 
from  the  huge  exterior  planets  in  those  respects.  The  rotatioB>! 
of  Mars  is  readily  perceived  by  watching  it  fi'om  hour  to  hoar 
throughout  the  evening,  when  it  will  be  seen  that  the  daA' 
spots  pass  over  the  disc  from  west  to  east  in  the  same  sense  ia 
which  the  Earth  ia  rotating.  In  about  twenty-four  hours  and 
thirty-aeven  minutes,  or  on  the  following  evening,  tho  spot 
which  was  first  observed  will  be  found  ia  have  returned  exactly 
to  the  same  position,  and  the  others  wilt  follow  in  the  saiOQi, 
succession  ae  on  the  pruvioua  day,  the  polar  snow-spot  rei 
ing  nearly  the  same  place.  By  further  watching,  the  pat 
observer  will  find  that  the  equator  of  Mars  is  only  inclined 
a  few  degrees  naore  to  the  plane  of  its  orbit  than  that  of 
the  Earth,  and  that,  consequently,  their  seasons  are  about  the 
same.  From  the  longer  year  of  Mars,  however,  the  interval 
during  which  the  polar  regions  are  hidden  from  and  exposed 
the  rays  of  the  Sun,  is  very  different.  At  the  latitude  of 
British  islands,  the  shortest  day  on  Mars  is  only  about  si 
hours,  whilst  on  the  Earth  it  is  between  seven  and  eight.  "" 
longest  day  on  Mars,  at  the  same  latitude,  would  bo  tarn 
hours,  wliiist  on  the  Earth  it  is  only  seventeen  hours. 
seventy  degrees  of  north  latitude  the  Sun  remains  above  thft 
horizon  for  sixty-nine  days,  whilst  on  Mars  at  the  same  latitude 
it  ia  above  the  horizon  for  109  days.  The  pole  of  Mars  ia 
exposed  to  the  Sun  for  338  days,  and  hidden  from  it  for  the 
same  time ;  whilst  on  the  Earth  the  polar  day  or  night  is  only 
180  days.  J 

Some  observers  have  complained  of  the  striking  monotony>! 
and  uniformity  of  the  surface  of  Mars.  If  we  C£^t  a  glance  aM 
the  accompanying  pictures  of  the  planet,  we  shall  hardly  bofl 
disposed  to  indorse  this  opinion.  On  tho  contrary,  the  varietfH 
of  scenery  is  deeply  interesting.  The  seas,  or  dark  portionjifji 
are  remarkably  sinuous  in  their  course ;  the  indentation  of  th<^ 
coast,  caused  by  bays  and  creeks,  is  very  picturesque.  It  iMi 
true  that  mountains  and  vales,  such  as  those  on  the  arid  surfiaoai 
of  the  Moon,  cannot  be  perceived  j  but  by  attentive  watching,  \tt\ 
will  be  seen  that  the  bright  portion  of  the  planet  is  curiously  i 
dotted  over  with  a  mottled  ground,  and  that  the  dark  eeaa  varyi 
greatly  in  the  intensity  of  their  tint,  even  when  the  spot  is  eitt 
the  centre  of  the  planet,  and  is  viewed  most  favourably.     Ibi 
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uld  appuar,  from  a  cursory  view,  as  tliough  the  snrface  of 
Hars  were  pretty  equally  divided  between  land  and  water,  the 
former,  indeed,  from  Maedler's  map,  liaving  somewhat  the  pra- 
dominanoe,  wliilst  on  the  Earth  the  ocean  covers  three  times 
&3  much  space  as  the  land. 

Wliilst    observing    the    spots    on    Mare,  wo    are    somewhat 

astonished  to  see  that,  as  they  pass  from  the  I'entre  towards 

^^be  margins  of  the  planet,  they  become  rapidly  fainter,  and 

^^^t   at  the   edges   they   are   entirely  obliterated.     Kven  the 

^^Bu-kest  fipots  on  Mars  (those  which  are  seen  between  twenty 

^Hbd  forty  degrees  of  south  latitude)  undergo  this  change  as 

^shey   approach  the  margins  of  the  planet.     Occasionally  the 

whole  circumference  of  the  planet  is  surrounded,  as  it  were,  with 

a  luminous  ring,  as  in  Plate  XII.,  fig.  1,  which  represents  the 

planet  as  seen  by  the  writer  in  the   2U-foot  refractor  at  the 

Cambridge  Observatoiy,  m  the  opposition  of  1866.     This  is 

generally  held  to  be  due  to  its  atmosphere,  which  is  considerably 

thicker  at  the  edges  than  at  the  centre,  jnat  as  dnring  a  fog  wa 

can  perceive  the  blue  sky  and  stars  over-head,  which  are  quite 

itn-isible  at  the  horizon,  where  the  atmosphere  is  considerably 

deeper  and  thicker.    We  might  thus  conclude  that  Mara  has  an 

'   losphere  of  considerable  density ;  and  this  is  conHrmed  by 

r  circumatflnces.     The  older  observers  attempted  to  prove 

ice  of  a  dense  atmosphere  in  Mars,  by  the  diaappear- 

)  of  stars  even  at  considerable  distances  from  the  planet, 

ich  they  imagined  had  been  eclipsed  by  its  extensive  gaseous 

relope.     This  has  been  repeatedly  tested  m  modem  times, 

with  the   best   instruments,   but  without   success.     The 

p  Herschel  followed  very  faint  stars  close  up  to  the  margin 

ie  planet,  and   Sir  J.  South  has  repeated  the  experiment 

)  recently  without  perceiving  any  change  in  the  brilliancy 

t  colour   of  the   very  small   stars  selected.      WMst  Cassini 

lotd  Dot  perceive  a  star  of  the  fifth  magnitude  within  six 

'mutes  of  the  margin  of  the  planet  (on  Oct.  I,  1672),  Herschel 

nld  perceive  stars  of  the  twelfth  and  thirteenth  magnitudes 

■  'athree  minutes  of  its  disc.  Herschel,  however,  fiilly  believed 

e  existence  of  a  dense  atmosphere  surrounding  the  planet, 


X  often  seen,  besides  the  permanent  spots  on  its  surface, 
iaional  changes  of  jiartiui  bright  belts.    I'he  late  Uv .  Vew?«w. 
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.--v.va  •irnilar  r-hf-nomf-r.-'-n  in  1?2S,  havir.j  riOrlci-^ladark  clondy 
spot  t';  liiivij  fshfiZi^tKA  it"?  |"»ri-itionj  in  hz\  interval  of  four  daySj 
from  thv  *-i'l-'-  to  the  top  of  the  plan-^^t  --ire  di.tLTam  .  One  vety 
pfrrijt-vorinsr  oVi^^rrrer,  however  i[aed!-rr  .  rh::.k*  that  many  reiy 
natural  !.':!-r.'ikv-.  m^v  o<x-5ir  on  this  r-"'.irit.  an  1  L-'.ri-idvrs  that  if  the 
hpotH  arf;  not  narrowly  scrutinized  each  ni^rhr.  one  of  them  may 
rea'iilv  be  mistaken  for  a  cloud.  Thii  ob-^^rver  ha*,  however- 
noticed  that  the  spots  on  Mars  are  of  varying'  colours  at  dif- 
ferent times ;  some  of  them  are  black,  others  yellowish^red, 
and  others  ai/ain  of  a  srreenish  tint.  On  the  Earth,  however, 
the  same  chancre  of  tint  would  be  apparent  :  the  erreat  forests 
would  hf:  dark  in  c<jmpari.-on  with  the  bricrht  >andy  deserta ; 
the  lilack,  AVhite,  and  Ked sea.s  mia-h:  ap^etir  «:f  diu'.-rent  tinta ; 
vellow  foirs  and  the  *' brickdusters"  f't  Australia  would  caoFe 
a  prop^^rtionate  change  in  the  apparent  colour  of  the  cciuntries 
which  they  enveloped,  and  over  which  they  hung-.  This  is 
perhaps  a  more  natural  explanation  of  the  c-jl-jtir  of  Mars  than 
that  which  accounts  for  its  peculiar  appearance  by  the  tints 
assumed  by  the  vegetation  on  the  planet.  Without,  however, 
ha\'intr  recourse  to  accidental  foes  and  clouds,  it  has  been 
mipjKjsed  that  the  dense  atmosphere  of  the  planet  absorbs  all 
the  violet  rays  of  the  solar  light  which  has  to  pass  twice 
throu;rh  its  atmosphere  before  reacliinir  the  Earth),  and  that 
onlv  the  red  ravs — those  of  the  ri^inir  and  settincr  Sun  when 
pa-s-sing*  thr^^ugh  dense  mist  or  cloud — make  their  way  to  our 
planer,  the  others  bemj?  either  reflected  or  aVj.>i>rbed. 

Let  u.s  now  turn  our  attention  to  the  sn'iwv  zones  about  the 
north  and  south  poles  of  the  planet.  By  direct  measurement 
with  an  in-^tniment  for  estimating  liirlit.  it  has  been  Ptund  that 
those  white  spots  have  twice  the  inti.nsity  «'f  the  dun -coloured 
portion <  of  the  filanet.  In  the  earliest  years  of  telescopic 
discoven*  they  were  duly  noticed,  and  their  ai^pearrmce  and  dis- 
appearance, and  tlie  various  chansres  whi'h  they  underwent, 
were  curiouslv  scrutinized  for  a  considoi"al):e  leUijrth  of  time, 
before,  however,  any  one  surmised  that  tl;e  chanires  were  caused 
bv  atmospheric  variations.  Bv  his  obsorvati':>ns  between  1779 
and  1 7"?  J-,  the  elder  Herschel  placed  this  matter  beyond  all 
doubt,  in  the  latter  year  he  detected  all  the  chansres  wliich 
have  .-in CO  been  observed  and  continued  in  tlii<  ])ianet :  and 
althouffh  Maraldi  harl  seen  the  chantre-,  and  pnvnhfsied  the 
extinction  of  the  north  snow-spot  as  far  back  as  17r.'V,  yet  to 
Herschel  is  due  the  credit  of  their  complete  examination. 
He  was  the  first  to  show  that  the  su'»w  was  u<jt  exactly  placed 
at  the  poles  of  the  planet,  lliis  is  very  apparent  fri>!n  our  -ird, 
4th,  and  oth  fi j^ires,  which  have  been  very  c*arefully  drawn  by 
Secchi ;  the  first  in  1856,  and  the  two  latter  in  l>yoS,  with  fine 
optica]  and  atmospheric  circumstances  in  his  favour,  and  which. 
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in  addition,  show  the  seas  and  continents  of  the  planet  to  great 
advantage.  In  those  three  instances  the  snow-zones  were 
touching  the  margins  of  the  planets,  but  in  the  second  figure 
(taken  by  the  writer  on  April  23,  1856,  with  the  great  Cam- 
bridge  Equatorial)  the  south,  or  uppermost  pole,  was  quite  iso- 
lated. As  a  proof  of  the  brightness  of  the  snow-spots,  it  may 
be  mentioned,  that  on  this  occasion,  when  a  cloud  passed  over 
and  completely  obliterated  the  planet,  the  snow-zones  were 
quite  large  and  bright,  and  appeared  hke  faint  stars  struggling 
through  the  mist. 

Let  us  follow  those  spots  through  their  regular  changes. 
The  planet  comes  into  view  on  the  Earth ;  the  northern  part, 
after  a  winter  season  about  as  long  as  one  of  our  years,  again 
receives  the  beams  of  the  Sun.  The  patch  of  snow,  as  it 
appears  to  us,  at  first  large,  diminishes  gradually,  and 
finally  vanishes.  After  having  had  the  companionship  of  the 
stars  and  of  the  night  for  a  great  interval,  and  passea  a  lon^ 
period  under  the  dominion  of  darkness,  the  Sun  appears,  and 
to  the  protracted  night  succeeds  the  equally  long  day,  with  its 
fierce  heat  and  light.  Nothing  occurs  between  the  fiery  summer 
and  the  bleak  and  dark  winter;  the  other  two  seasons  are 
wanting,  but  the  one  which  is  present  amply  makes  amends 
for  those  which  are  absent,  by  the  intense  changes  which  take 
place  in  a  comparatively  short  time.  The  Arctic  seas,  which 
were  previously  blocked  up  with  solid  ice  or  frozen  snow,  and 
have  stopped  the  passage  by  sea  and  land,  are  gradually  thaw- 
ing ;  the  Northern  again  becomes  liquid,  the  snows  melt,  the 
ice  passes  into  its  primeval  condition,  the  land  becomes  passable, 
and  the  Sun — the  cause  of  all  this  commotion — ^keeps  in  sight  all 
day  long,  as  if  to  tyrannize  over  those  whom  it  has  previously, 
by  its  absence,  subjugated.  The  air  becomes  clearer,  fogs  have 
disappeared, 'the  seas  and  continents  have  apparently  a  clear 
atmosphere  overhead, — ^if  we  are  to  judge  by  the  facflity  with 
which  we  view  them,^  the  November  mists  and  murky  atmo- 
spheres have  been  succeeded  by  a  dry  air  and  sunny  skies.  The 
opposite  changes  take  place  in  the  southern  hemisphere,  whilst 
these  variations  are  progressing  in  the  northern.  In  the  former, 
however,  the  extremes  of  heat  and  cold  will  bo  more  severely  felt. 
From  the  great  eccentricity  of  Mars,  the  distance  of  the  planet 
may  vary  between  131  and  158  millions  of  miles  fix>m  the  Sun ;  but 
when  it  is  summer  in  the  southern  hemisphere,  the  Sun  is  nearest 
the  planet ;  when  winter,  it  is  farthest  from  it.  The  quantity  of 
heat  and  light  received  at  those  times  by  the  southern  portion 
of  the  planet  are  respectively  0*52  and  0*36 ;  that  of  the  Earth 
being  1*00.  The  consequence  is,  that  the  summers  are  hotter 
and  the  winters  colder  on  the  southern  than  on  the  northern 
hemisphere.     This  is  confirmed  by  observation ',  for  ^\i5^aX»  >2!cl^ 
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nortlici-n  patiili  of  snow  varieB  but  slightly  in  dimoDBioiLH,   thef 
BoutLom  is  of  great  size  in  tte  winter,  and  almost  vaniBheB 


From  the  foregoing  facts,  and  the  deductions  which  m&y^ 
naturally  he  drawn  from  tliem,  the  reader  has  ample  means  m 
judging,  in  thifi  individual  instance  at  least,  as  to  the  probabili^ 
of  the  planets  being  tlie  abode  of  animal  and  vegetable  life-  u 
would  be  impossible,  of  course,  to  give  any  minute  details  oil 
this  point, — to  say  that  such  a  place  is  forest  land,  op  coltivatai. 
ground,  or  artificial  formations ;  for  when  Mara  is  nearest  tlia 
Earth — making  use  of  the  most  powerful  telescope  yet  ooa- 
structed, — the  observer  is  merely  able  to  teU  whether  a  space 
of  ground  which  is  two  hnndi'ed  miles  long  by  two  hundred 
broad,  or  an  area  of  40,000  miles,  is  round  or  square.  From 
this  circumstance,  the  obBe^^-atiQns  of  Schroeter,  who  saw  cloiidi 
passing  over  the  planet  with  a  velocity  from  forty  to  sirtf 
times  that  of  the  most  violent  hui-ricanes  on  the  Earth,  hsw) 
been  much  doubted.  But  otherwise  we  have  every  evidence 
an  atmosphere,  of  anow,  of  changeable  weather,  of  bright  anU 
Bnnny  skies,  of  the  existence  of  water.  The  seasons,  thoo^f 
not  so  equable  in  duration  as  those  on  the  Earth,  are  still  pre> 
sent,  with  all  their  agreeable  changes ;  we  see  the  seed-time  aoA' 
harvest,  the  ripening  summer  and  the  dark  winter.  The  ' 
thermal  lines  cm  the  Earth  are  reproduced  on  Mars,  if  we  an. 
to  judge  by  the  position  of  the  snow-zones,  which  are  not  placed 
exactly  at  the  poles.  Nor  does  the  excessive  cold  which  mi^ifc 
be  surmised  to  take  place  from  the  planet's  distance  from  the 
solar  heat  really  appear  to  be  so  sevei*.  Wliethor,  from  som« 
peculiarity  in  tbe  atmosphere,  the  latent  heat  of  the  body  itself 
or  other  causes  unknown  to  us,  the  polar  snows  do  not  appen; 
of  tlie  vast  extent  which  might  be  imagined.  Even  those  tha* 
away  witli  a  rapidity  which  seems  marvellous,  whilst  the  eqnvj 
toriai  regions  are  altogether  free  from  such  visitations.  VeuBt' 
receives  four  times  ^e  heat  of  Mars,  and  twice  that  of  tl*' 
Earth ;  yet  at  the  North  Pole  of  Venus,  a  bright  white  and 
large  spot  has  been  perceived,  which  may  naturally  be  gurmised 
to  be  of  the  same  nature  as  the  snow-capped  poles  of  the  Earllt 
and  Mars;  and  we  might  from  this  conclude  that  no  great 
difierenoe  exists  in  those  three  planets  at  least,  whatever  may 
be  the  case  in  the  other  two  groups  of  planets, — i.n.,  the  seventy- 
six  asteroids,  or  the  huge  exterior  planets  of  small  density,  qnick 
rotation,  and  accompanied  by  numerous  moons  and  a  ring. 

The  diameter  of  Mars  is  about  twice  that  of  the  Moon,  and 
more  than  one-hatf  of  that  of  the  Earth.  Its  surface  is  about 
four  times  greater  tlian  that  of  the  former,  and  is  one  quarter 
that  of  the  latter.  Bulk  for  bulk.  Mars  is  seven  times  larger 
Chan  the  Moon,  and  the  Eai-th  is  seven  times  latter  than  Mars. 
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Weight  for  weight,  the  Earth  is  more  than  seven  times  heavier 
than  Mars.  It  would  take  upwards  of  two  and  a  half  millions 
of  bodies  Uke  Mars  to  counterpoise  the  weight  of  the  Sun.  We 
thus  see  that  Mars,  with  its  diameter  of  4,100  miles,  holds  a 
geometrical  mean  between  the  Moon  and  the  Earth.  The 
attraction,  fall  ot  bodies,  and  length  of  pendulum,  are  about  one- 
half  of  what  those  are  on  the  Earth.  Unlike  the  latter  body, 
it  has  no  satellite,  although,  if  this  latter  were  thirty  miles  in 
diameter,  it  could  not  pass  unnoticed. 

Maedler  has  calculated  the  duration  of  the  seasons  in  Mars, 
which  are  as  follows : — 

From  Spring  to  Summer  (Spring  in  North,  Summer  in  South),  191  days. 
„     Summer  to  Autumn  (Siunmer  in  North,  Winter  in  South),  181     „ 
„     Autiunn  to  Winter  (H!arvest  in  North,  Spring  in  South),  149    „ 
„     Winter  to  Spring  (Winter  in  North,  Summer  in  South),    147    „ 

It  will  thus  be  seen  that  there  are  372  days  of  spring  and 
summer  in  the  northern,  and  only  296  days  in  the  southern 
hemisphere.  The  winter  in  the  north  only  lasts  147  days;  in 
the  south  181  days.  The  heat  and  light  in  the  northern  sum- 
mer is  as  20  to  29  to  the  south.  The  consequence  of  this  will 
be,  that  there  is  a  long  temperate  summer,  and  a  short  mild 
winter;  whilst  in  the  southern,  there  will  be  a  short  hot  sum- 
mer, and  long  and  severe  winter. 

The  sixth  figure  gives  a  map  of  one  of  the  hemispheres  of 
Mars,  as  drawn  by  Maedler,  and  shows  what  may  be  done  by 
means  of  a  small  telescope.  The  seventh  and  eighth  figures 
represent  the  opposite  hemispheres  of  the  planet  as  drawn  by 
the  writer  on  December  10,  9h.  20m.,  and  November  22, 
lOih*  P.M.,  1862.  The  spots  in  the  seventh  figure  would  appear 
to  be  the  best  defined  of  the  planet,  and  bear  a  striking  re- 
semblance to  tiiose  seen  in  1719  by  Maraldi,  on  August  19 
and  20,  and  September  25  and  26,  as  also  to  that  seen  by  Sir 
W.  Herschel  on  October  10,  1783,  at  6h.  55m.  p.m. 
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MISCELLANEA. 


TH£  BRITISH   ASSOCIATION  AT   CAMBRIDGE. 


PART    I. 
BT   PROFESSOR   D.  T.  ANSTED,   M.A^  F.R.S. 


THE  late  meeting  of  the  British  Association,  held  daring  the  first  week 
of  October  in  the  UniTersity  of  Cambridge,  has  been  one  of  those  that 
may  be  regarded  as  successful,  both  in  reference  to  the  scientific  men  present 
and  the  communications  made.  It  was  not  large,  numbering  only  about 
1,200  members  in  all ;  but  the  absentees,  though  including  some  well- 
known  and  familiar  names,  were  chiefly  the  amateurs  of  science,  associ- 
ates, ladies^  and  those  who  join  only  for  the  current  meeting;  not  working 
members,  to  whose  labours  the  meetings  are  chiefly  indebted  fi>r  their 
important  practical  results.  The  sections  were  fairly  attended,  without 
being  crowded,  except  on  some  few  special  occasions.  The  evening 
meetings  were  also  well  attended;  and  although  the  monetary  retains 
will  hardly  be  Teiy  brilliant,  the  reminiscences  of  Manchester  and  the 
prospects  of  Newcastle  will  console  the  treasurer  for  the  comparatiye 
emptiness  of  the  purse  on  this  occasion.  The  Association  meets  one  year 
for  itself  and  another  for  the  place  it  visits.  At  Cambridge,  on  the  occa- 
sion of  this,  its  tbird  visit,  there  was  not  much  enthusiasm,  but  there  was 
a  very  pleasant  assemblage  of  numbers  of  old  members,  who  had  been 
long  without  seeing  one  another,  but  who  were  not  less  warm  in  their 
greeting  than  if  they  had  been  annual  attendants  and  had  kept  up  ac- 
quaintance by  frequent  visits  to  the  annual  reunion. 

An  absence  of  excitement  and  *^  sensation  "  certainly  characterized  the 
meeting.  The  President  (Professor  Willis),  in  hb  address,  rather  recalled 
attention  to  the  early  labours  of  the  Association,  and  the  fruits  it  had 
borne  years  ago,  than  to  the  present  state  of  science. 

The  evening  lectures  were  on  subjects  already  worn  somewhat  thread- 
bare by  frequent  repetition  at  the  Royal  Institution,  and  were  certainly 
not  complimentary  to  the  Cambridge  audience.  It  is  much  to  be  regretted 
that  Mr.  Glaisher^s  interesting  account  of  his  balloon  ascents  did  not 
ic^aoe  one  of  these,  and  that  a  notice  of  recent  researches  in  some  in- 
department  was  not  introduced  in  place  of  the  oth^ •    In  ^ite. 
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however,  of  these  mistakes,  the  meeting  was  pleasant  and  satisfactory,  and 
the  communications  and  discussions  not  unworthy  of  the  occasion. 

Of  the  different  sections,  that  known  as  A — Matliematical  and  Physical 
Science — offers  tlie  greatest  variety  of  suhjects,  and  receives  a  numher  of 
communications  that  do  not  properly  helong  to  it.  Some  of  these  should 
be  considered  in  £  (Geography  and  Ethnology),  and  others,  perhaps,  in 
B  (Chemistry).  It  is  no  doubt  difficult  to  determine  in  many  cases  in 
what  way  to  limit  so  very  general  a  term  as  Physics.  Including  Astro- 
nomy and  Magnetism  and,  perhaps^  Meteorology,  it  is  apt  to  absorb  Phy- 
sical Geography.  In  something  of  the  same  way,  B  (Chemistry)  and 
C  (Geology)  occasionally  overlap.  D  (Natural  History),  if  strictly  con- 
fined to  Biology,  would  be  tolerably  independent^  though  not  unfrequently 
tiiere  are  links  connecting  it  very  closely  with  Geology  by  the  medium  of 
Paleontology.  Physiology  is  regarded  as  a  branch  of  Natural  History, 
and  Statistics  (F),  of  course,  finds  place  everywhere.  Mechanics  (G)  is 
tolerably  well  defined.  Omitting  any  reference  to  Section  D,  which  is  in 
other  handsy  I  propose  to  recall  some  of  the  principal  and  more  interesting 
communications  and  discussions,  not  so  much  in  a  lystematic  outline  as 
in  a  general  statement. 

Mr.  Glaisher's  balloon  report,  already  alluded  to,  was  the  most  attractive 
paper  of  the  meeting,  and  certainly  included  all  the  elements  of  a  popular 
lecture.  As  a  meteorological  communication,  it  was  given  to  Section  A. 
There  were  several  other  papers  of  interest,  connected  with  meteorology, 
climate,  and  other  departments  of  Physical  Greography,  about  which  we 
may  say  a  word ;  some  being  communicated  to  Section  A,  and  others  to 
Section  £.  It  is  to  be  regretted  that  a  better  arrangement  is  not  made 
with  regard  to  such  papers.  At  a  scientific  meeting.  Physical  Geography 
should  certainly  receive  more  consideration  than  Descriptive  Geography 
and  Travels,  to  wliich  the  geographical  part  of  E  has  been  mainly  reduced, 
while  Climatology — too  important  a  branch  of  science  to  be  neglected-— 
ought  not  to  be  carried  to  general  Physics,  which  is  already  too  crowded 
with  other  matter  more  strictly  belonging  to  it. 

The  balloon  ascents  of  Mr.  Glaisher  are  direct  results  of  British  Asso- 
ciation work.  It  has  long  been  felt,  that  to  determine  the  condition  of  the 
upper  part  of  the  atmosphere,  it  was  not  sufficient  to  make  observations 
on  high  mountains.  In  such  cases  we  always  carry  the  earth  with  us,  and 
the  mere  existence  of  a  mountain-chain  is  a  serious  cause  of  disturbance 
to  the  atmosphere.  Even  isolated  conical  peaks  in  detached  oceanic 
islands  are  not  satisfactory.  On  the  other  hand,  the  car  of  a  balloon  is 
not  a  very  favourable  station  for  observing  ;  the  work  required  to  be  done 
involves  unusual  accuracy  and  rapidity  of  observation,  and  the  instruments 
used  are  very  liable  to  injury  in  the  descent.  A  large  balloon,  great  pre- 
cautions in  managing  it,  and  repeated  experiments  by  practised  observers, 
were  indispensable ;  and  these  are  not  easily  obtained.  Moreover,  the 
balloon  is  a  costly  instrument  for  experiment,  and  its  use  involves  much 
danger  to  the  inexperienced.  The  means,  however,  being  furnished  by  an 
association  grant  of  last  year,  an  observer  was  found  in  Mr.  Glaisher, 
than  whom  no  man  living  is  more  fit  for  work  of  this  kind. 

It  appears^  also,  that  Mr.  Cox  well  has  fully  justified  hU  t«i^w\aM\q»ti.  %i^ 
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the  first  living  aerial  eDgine-driver.    He  is  at  once  intelligent,  instmeted^ 
and  experienced, — sufficiently  bold,  bat  by  no  means  reckless. 

The  number  of  ascents  recorded  is  eight,  and  the  average  time  in  the 
air  in  each  case  was  under  two  hours.  The  extreme  height  reached  wit 
above  30,000  feet ;  but  there  are  no  means  of  telling  how  much  higher  the 
balloon  rose,  as  in  this  ascent  Mr.  Glaisher  was,  unfortunately,  insensible 
from  cold  and  exliaustion,  during  the  critical  time,  and  Mr.  Coxw^  was 
little  better.  The  season  of  all  the  ascents  was  autumn,  the  dates  raiq^ing 
between  Uie  18th  August  and  the  8th  September.  The  rate  of  asooit  and 
descent  was  various,  but  sometimes  extremely  rapid,  amounting  to  sereral 
thousand  feet  in  a  few  minutes.  The  number  of  obsenrations  required  to 
be  made  almost  at  the  same  moment,  during  the  whole  ascent,  is  enormous, 
but  they  seem  to  have  been  made  with  certainty,  and  without  ineon* 
yenience,  except  at  extreme  elevations. 

The  conclusions  arrived  at,  though  only  partial,  were  interesting  and 
important;  but  they  require  confirmation  and  comparison  with  those  made 
at  another  period  of  the  year.  The  observations  will  probably  be  repeated 
in  the  spring  of  next  year,  and  the  results  will  be  looked  forward  to  with 
great  interest  at  the  Newcastle  meeting. 

Mr.  GLaisher*s  account  is  graphic  in  the  extreme,  and  the  effects  he  saw 
on  some  occasions,  when  the  balloon  rose  above  a  mass  of  donds  into  the 
clear  blue  vault  of  heaven,  are  described  as  altogether  surpassing  in 
grandeur  and  beauty  any  doudscapes  visible  from  terra  firma.  This  part 
of  Ms  narrative  has,  however,  been  ft^uently  quoted  in  the  daily  news- 
papers and  weekly  journals,  and  need  not  be  repeated. 

Among  the  scientific  results  obtained  by  these  balloon  ascents  are  the 
following  : — 1.  There  seems  no  wind  blowing  steadily  with  any  uniformity 
of  direction  in  the  upper  r^ons  of  the  air  over  our  island  at  any  height 
yet  reached,  2.  The  clouds  do  not  seem  to  form  according  to  the  eontonr 
of  the  land,  but  do  seem  to  follow  the  tide  up  the  great  rivers.  3.  The  tem- 
perature not  only  does  not  decrease  r^:ularly  as  greater  height  b  attained, 
but,  in  some  cases^  a  very  low  temperature  was  attained  near  the  earth,  and 
was  succeeded  by  much  warmer  air  at  a  far  greater  elevation.  4.  The 
aneroid  barometer  may  be  used  with  advantage,  and  may  be  dq>ended  on 
to  any  attained  height.  Mr.  Glaisher  states  that  it  is  available  to  a 
pressure  of  only  five  inches  of  mercury.  5.  The  humidity  of  the  air 
diminishes  rapidly,  and  at  a  height  of  ftre  miles  is  extremely  small. 
Several  suggestions  were  made  by  various  members  in  reference  to  aerial 
nav^ation  generally,  and  the  whole  subject  was  recognixed  as  of  the 
greatest  importance. 

Memoirs  were  communicated  on  Climatolozv  and  Mcieoroloeical  Instni- 
ments  by  Mr.  G.  J.  SN-mons,  Mr.  Plant,  Professor  Ansted,  Dr.  Gladstone, 
Mr.  Gallon,  Mr.  Lowe,  and  other  members^  Some  of  these  were  of  much 
intend  but  we  have  not  qiace  to  aUude  further  to  them.  Mr.  Lowe's 
paper  on  Ozone  was  especially  valuable,  and  included  the  description  of  a 
new  Ozone  box,  showing  some  interesiiii^  results^ 

The  stracture  of  the  son's  sar£scie  and  the  volcanoes  of  the  moon  were  the 
subjt>c(  of  several  communications.  Mr.  Xasanyth  pointed  out  some  recent 
oWuvatiotts  tending  to  prove  thai  the  snn*s  nucleus  b  dark  and  dense ; 
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'  the  liglit  omanallng  from  an  outer  envelope  of  lenticular  filameiits,  not 
Attributed  iu  sjmiuetrical  order.  Ee  eatimated  theae  filaments  at  about 
IfOOO  mil«s  long  by  90  miles  broad,  and  stated  that  they  more  aiitoiig 
themselves  with  enormous  velocity,  separating  tu  form  spots,  and  lilling  in 
to  obliterate  them.     Tliey  are  regarded  by  Mr.  Prioliard  as  solid.     Some 

luirable  represeotations  of  lunar  volcanoes  were  exliibited  and  described. 
•  On  the  whole,  not  less  tiian  seventy-sis  com municatious  were  referred  to 
~Ktion  Aj  tliia  being  more  thun  one-fourth  part  of  all  memoirs  received) 

d  more  than  double  the  number  read  at  any  sectiun  hu  tCeology.  Of  tlicse, 
t  least  twenty  were  strictly  meteorological,  auJ  belonged  much  more  to 
itlysical  Geography  than  to  General  Physics,     In  Section  E  (Geography 

d  Ethnology,  including  Archieology)  tliere  were  in  all  only  twenty-eight 
nanoira,  and  of  these  only  four  related  in  any  way  to  Physical  Geography, 
while  seventeen  were  mere  narratives  of  travel. 

In  Section  B,  the  communications  were  not  of  popular  interest,  and 
were  chiefly  tfchnical.  There  was,  however,  one  paper,  by  Mr.  Lawea  and 
Dr.  Gilbert,  on  the  subject  of  Mauures  and  their  action  on  grass  land, 
interesting  to  the  agriculturist.  Many  of  the  geological  communications 
and  discussions  were  also  technical;  but,  as  usual,  there  vas  a  sufficient 
q)rialding  of  popular  matter  to  attract  strangers  and  ladies.  Perhaps  the 
most  interesting  novelty  was  the  native  of  Dr.  Falconer's  pigmy -elnpliaat 
boues,of  which  some  were  obtained,  three  years  ago,  from  a  cavern  iu  Malta, 
byCaptMnSpratt,Ii.N.,and  relainedquietly  by  Dr.  Falconer  till  aaulficient 
mimber  of  specimens  had  been  received  to  decide  every  point  of  structure. 
There  was  something  unusually  interesting  In  the  result  of  this  reticence. 
Iiutead  of  the  usual  announcement  of  a  new  species  from  a  single  tooth 
or  fragment  of  a  bone.  Dr.  Falconer,  as  aoon  as  he  obtained  the  first  inatol- 
nent  of  news  regarding  so  curious  a  variety,  simply  put  his  specimeus  by, 
and  urged  his  friend.  Captain  Spratt,  to  search  for  and  send  more.  He 
sent  more ;  but,  still,  other  bones  were  wanted ;  and,  at  last,  in  this  way,  a 
aeriea  was  got  together  which  really  left  nothing  lo  be  desired.  Then  our 
CKntiouB  Doctor,  who  has  made  elephants  his  special  study,  found  himself 
in  a  position  to  bring  down  to  the  Association  a  perfect  entharriM  d« 
TKkeuen  in  reference  to  this  new  form.  lie  has  bones  and  teeth  of  indi- 
viduals of  all  a;'ea,  and,  comparing  them  with  correspondin;;  bones  aod 
teeth  of  the  Indian  or  foasil  species,  he  exhibits  all  the  peculiarities  of 
■tructnre.  This  pigmy  was,  when  full  grown,  about  the  size  of  the  Malay 
tapir,  but  was  ui  all  respects  a  true  elephant  iu  structure,  having  tusks 
and  teeth  iu  all  respects  elephantine.  It  inluibi  ted  Southern  Europe  up 
to  a  comparatively  late  tertiary  period. 

The  drift  (juestioQ  and  the  deposits  of  loose  and  alluvial  mud  in  the  bed 
of  the  Rhine  and  other  rivers, — the  gravel,  and  its  connection  with  the 
glacial  period,  and  the  facta  of  chief  interest  In  reference  to  this  question, 
were  the  subject  of  many  papers  and  of  some  very  interesting  discussion. 
This  department  of  Geology  is  now  clearing  itself,  and,  before  very  long, 
will  afford  the  latest,  and  probably  the  most  instructive,  cliapter  in  &11 
geological  works.  It  still  remains  surrounded  with  difficulties ;  but  they 
will  disappear  one  after  another,  and  w«  shall  then  be  able  to  connect  the 
t  with  the  post. 
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The  subject  of  cob!  was  iatrodnced  by  Professor  Aneted  in  two  papers, — 
one  Teferring-  to  a  newly- discovered  tertiiTy  coal,  of  eicellent  quality  and 
strictly  bituminous,  found  in  Hnngarj- ;  and  tlie  other  pointing  out  the 
difference  hetween  co&l  with  bituminous  schists.  Dr.  Sterry  Hunt  alM 
msde  a  communication  on  the  subject  of  the  Rock  Oils  of  North  America. 
But  little  discussion  followed,  and  the  question  as  to  the  origin  of  eoal  ww 
not  gone  into.  The  discusBionH  generally  in  the  geological  section  were 
somewhat  lame.  Mi.  Sorhy  communicated  a  very  interesting  addition  to 
hia  observations  on  the  stiucture  of  shells,  pointing  out  that  certain 
parts  of  the  animal  and  certain  animals  liubltually  deposit  carbonate  of 
lime  in  the  shape  of  aragoiiit*,  while  other  animals,  and  tome  other  part^ 
deposit  ralcUe,  The  arBgonile  form  is  not,  however,  so  pei-manont  as  that 
of  caldle,  and  hence  it  is  apt  to  ilisAppear  or  pass  into  calcite  during 
fossilization. 

Section  E  did  not  present  much  tliat  was  new.  Sir  R,  Alcoctc,  on 
Japan  ;  Sir  C.  Nicholson,  on  recent  explorations  in  Australia ;  Captain 
Barton  and  Mr.  Jules  Gerard,  on  Afncan  discovery, — all  promised  well, 
but  failed  to  keep  up  the  interest  their  subject  matter  seemed  to  offer. 
There  was,  however,  an  interesting  communication  by  Mr.  J.  Wright,  on 
an  archtcolo^'ical  subject,  started  at  tlie  Oxford  meeting,  arising  out  of  tlie 
excavations  on  the  site  of  the  ancient  Roman  city  of  Uricoaium,  on  the 
borders  of  Wales.  Numerous  human  remains  were  there  discovered,  and 
ime  of  these  the  skulls  are  strangely  and  systemaUcally  distorted.  Aa 
aJl  the  regular  interments  within  the  walls  consisted  of  bodies  that  had 
previously  been  burned,  the  persons  whose  skulls  remain  were  probably 
deatroj'ed  wlien  lite  city  was  sacked  and  burned.  The  skulls  of  Ibe 
Roman  inhabitants  seem  not  to  be  injured,  but  buried  in  a  spot  supposed 
o  be  an  entrance  to  the  town,  and  under  circumstances  which  seem  to 
show  that  they  are  certainly  not  older  than  the  Roman  period,  and  pio~ 
bably  not  much  newer.  There  were  found  eleven  skulls,  seven  of  whk^i 
were  singularly  and  uniformly  deformed,  having  an  unnatural  twist, 
which  causes  one  eye  to  advance  beyond  the  other,  and  gives  an  obliquity 
to  the  face.    The  cause  of  this  has  not  yet  been  determined. 

Several  communications  of  great  interest  were  made  in  Section  F 
(Economic  Science  and  Statistics).  Among  the  most  important,  both  for 
subject  and  treatment,  may  be  mentioned  one  by  Mr.  Vernon  Harcourt, 
icientilic  evidence,  and  two  or  three,  by  competent  authorities,  on  the 
SB  of  studies  and  the  expenses  of  student  life  at  the  University. 
Valuable  and  lively  discussions  took  place  with  reference  to  all  these. 

It  has  long  been  felt  that  the  position  of  a  man  of  science  called  on  to 
five  evidence  in  a  court  of  law  is  difficult  and  unsatisfactory.  He  receives 
hi*  instructions  and  information  on  the  question  at  issue  from  one  side, 
as  there  are  few  subjects  that  do  not  admit  of  two  opinions,  he 
naturally  and  inevitably  makes  the  best  of  tliB  case  put  before  him.  To 
e  estcnt,  he  thus  becomes  an  advocate,  and  his  real  judgment  is 
biassed.  It  was  proposed  by  Mr.  Harcourt  that,  in  place  of  scientilie 
vidence,  as  now  received,  skilled  assessors  should  be  appointed  by  tlie 
jadge  on  application,  and  that  they  should  give  llieir  opinion  in  writing. 

f.  'Whitesirle,  Q.C.,  while  admittipg  the  necessity  of  some  change  in  the 
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present  system,  perceived   practical  objections   to  the  appointment  of 
assessors.    The  matter  was  referred  back  for  reconsideration. 

The  studies  at  the  University,  the  distribution  of  University  and 
College  rewards,  and  the  cost  of  University  education,  came  also  under 
consideration.  It  is  undoubtedly  the  case  that,  up  to  the  present  time,  the 
effect  of  the  new  measures  recently  introduced  has  been  very  small,  so 
far  as  Cambridge  is  concerned.  The  Natural  History  sciences  are,  indeed, 
acknowledged,  and  examinations  are  held, « at  which  those  who  have 
graduated  may  test  their  progress;  but  hitherto  these  are  not  the  subjects 
for  which  scholarships  and  fellowships  are  granted.  The  general  feeling 
in  the  University,  and  among  University  men,  is  not  favourable  to  any 
fundamental  and  rapid  change.  It  is  fortunate  that  such  is  the  case. 
The  time  has  not  come  when  Englishmen  are  to  regard  mere  cr€un  and  the 
acquisition  of  facts,  however  important,  as  taking  the  place  of  cultivation 
of  the  intellect ;  and  at  present,  at  any  rate,  there  is  no  department  of 
science,  not  admitting  of  mathematical  expresuon,  that  can  be  regarded 
as  equivalent  to  the  study  of  pure  mathematics  and  grammar  in  preparing 
the  intellect  for  the  subsequent  work  of  life,  in  the  pulpit,  at  the  bar,  in 
medicine,  or  in  the  House  of  Commons. 

The  Mechanical  Section  (G)  was  attractive  and  the  papers  important. 
It  would  be  difficult  to  present  a  more  admirable  and  practical  illustration 
of  the  value  of  pure  mathematics  to  practical  men  than  that  offered  by 
the  Astronomer  Royal  in  this  section,  when  illustrating  the  nature  and 
direction  of  the  forces  concerned  in  the  case  of  a  tubular  latticed  bridge 
with  a  train  crossing  it.  By  a  masterly  resolution  of  a  very  difficult 
problem  in  pure  mathematics,  he  showed  how  a  set  of  extremely  simple 
formulto  were  deduced,  which  led  to  direct  practical  conclusions  identical 
with  those  obtained  by  series  of  experiments,  numerous,  costly,  and 
dilatory,  by  which  alone  our  great  mechanicians  had  practically  deter- 
mined the  ordinary  rules-of-thumb.  The  parts  of  the  bridge  that  might 
with  advantage  be  left  weak,  those  where  unusual  strength  was  needed, 
and  the  necessity  of  enormous  strength  in  the  piers  supporting  the  two 
ends,  were  illustrated  in  a  simple  diagram.  Mr.  Fairbaim  and  Mr.  Scott 
Russell,  who  represent  all  that  is  most  intelligent  and  bold  among 
mechanicians,  explained  to  the  meeting  the  curious  processes  by  which 
each  for  himself  had  worked  at  the  mathematical  problem  in  vain,  and 
had  then,  by  a  series  of  trials,  obtained;  by  an  exhaustive  process,  a  result 
resembling  that  here  given.  It  would  not  be  possible  to  show  a  more 
interesting  and  instructive  example  of  the  application  of  high  mathematics 
to  resolve  a  difficult  practical  problem. 

A  memoir  on  Artificial  Stones,  by  Professor  Ansted,  was  the  means  of 
directing  attention  to  a  new  material  recently  introduced  by  Mr.  F.  Ran- 
some.  This  stone  is  so  very  easily  and  cheaply  made,  of  any  rough 
mineral  matter  tliat  may  be  at  hand,  the  process  is  so  extremely  rapid, 
and  the  resulting  material  is  so  uniform  in  its  texture,  moulds  so 
admirably,  and  presents  so  smooth  a  face,  that  it  is  likely  to  supersede 
terra-cottas  and  cements.  It  is  a  curious  instance  of  an  important  dis- 
covery arising  out  of  experiments  in  another  direction.  Endeavouring  to 
prove  that  he  was  able  to  preserve  decaying  stone,  the  inventor  found 
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The  money  grants  maJe  al  Cambridge  were  Bomewbat 
to  nearly  £2,000.  Of  this  sum  tlie  Kew  Obserratory, 
t,  ahaorbt  the  lion's  share.  There  U,  perhaps,  no  work  undertaken 
\ij  the  Anoriadon  that  has  borne  better  or  more  important  fruit  than  that 
connected  originally  with  Terrestrial  Hogaetism,  and  afterwards  carried 
over  all  departments  of  HeteorologA-.  When  tlie  Association  was  originated 
at  York,  in  1832,  the  science  of  Heteorolosy  was  barely  recognised.  It 
has  grown  aod  flourished  under  the  auspices,  and  has  aiways  been  an 
tsfont  tkiri,  of  the  governing  body  at  eacii  successive  meeting.  Terres- 
trial Magnetism  and  Meteorology  are,  iinieeii,  tlw  branches  of  modem 
acience  that  owe  most  to  the  Asaociatioii;  and  when  we  say  that  nearly£l,000 
were  appropriated,  at  Cambridge,  to  keep  up  the  Kew  eBtablisbniatt  and 
assist  in  investigations  in  the  department  of  physics,  including  ballooa 
observations,  it  will  be  evident  that  there  is  no  faUiug  off  in  tilts  directioti. 
Other  grants  are  by  tens,  but  these  by  Imndreda  ;  and,  bo  long  as  then 
are  no  other  means  available,  it  is  fortunate  for  the  reputation  of  British 
science  that  auch  is  the  case. 

The  position  of  the  Association  has  greatly  changoil  since  the  time 
when  Us  meetings  (then,  at  most,  amounting  to  a  few  hundred  momben] 
were  greeted  with  ridicule,  and  when  its  eilbrts  were  regarded  as  useless. 
It  hna  long  since  fought  its  way  Xa  a  position  which  enables  it  to  command 
the  attention  of  the  Government  when  any  imj>ortant  scientific  object  is  to 
be  attained,  and  by  its  Parliamentary  Committee,  and  iU  Fenuanent 
Connell,  acting  in  ;[M»t  with  thsBoyal  Society,  it  has  si  ready  done  much 
good.  ThattlMUB^gnnlta  lur>  net  been  even  greater,  is  not  because  ita 
]l  bat  B  short  time  since  ibe  reasouable 
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demands  of  sdentifie  men  for  gitudte  of  public  money  to  cany  on  inveetU 
gations  of  pure  science  were  first  seri<Ki8l7  listened  to*  They  are  no«r 
rarely  refased,  and  this  has  arisen  from  the  development  of  a  combined 
action,  mainly  indaced  by  the  meetings  of  the  Association  and  the  bringing 
together  of  men  from  all  parts  of  the  country,  earnestly  and  honestly 
pursuing  similar  inyestigations  and  discussing,  with  perfsct  freedom,  the 
bearings  of  every  question  brought  before  them.  A  voice  of  this  land 
could  not  but  be  heard ;  and  as  the  meetings  have  now  been  held,  not 
only  in  each  University,more  than  once,  but  in  most  large  towns  through- 
out the  kingdom,  and  the  members  have  always  been  received  with  q>ai 
arms  as  public  benefactors,  their  recommendations  coming  continually 
with  more  and  more  force. 

We  have  endeavoured  to  show  in  these  fewremarks  that  the  variety  of  sub* 
jects  embraced  at  the  meetings  is  as  great  as  the  spirit  of  the  Association  is 
catholic.  The  range  is,  indeed,  widening  rather  than  narrowing,  and  this  in 
spite  of  the  vigorous  branches  that  have  been  thrown  off  from  time  to  time. 
There  ifl^  beyond  all  doubt,  a  spirit  of  vitality  and  an  amount  of  energy 
developed  that  show  no  symptoms  of  decay ;  and  as  the  original  monbers, 
now  old,  are  being  well  replaced  by  younger  men  rising  into  distinction,  it 
is  to  be  hoped  that  the  stage  of  doubtful  and  weakened  activity  that  snper- 
vmes  on  all  societies  when  the  founders  suddenly  quit  the  field  and  their 
successors  are  hardly  familiar  with  their  work,  is  now  wdl  passed,  and 
that  a  long  and  useful  future  may  be  anticipated. 


PART  II. 
SECTION   AND  SUB-SECTION  D. 

ZOOLOGY,  BOTANY,  AND  PHYSIOLOGY. 

BY  1>B.  C0LLI!TOW0O1>,  FX.8.,  fte. 


At  the  opening  of  this  Section  on  Thursday  morning,  October  2nd,  the 
President,  Professor  Huxley,  F.R.S.,  delivered  an  excellent  address  of 
one  hour's  duration,  selecting  for  his  subject,  ^  The  Condition  and  PhH 
spects  of  Biological  Science."  Biology  is  the  science  which  investigates 
the  nature  and  relation  of  organized  beings,  and  that  comprehensivs 
subject  he  divided  into  the  following  sub-groups.  1st,  Murphdogy^  est 
the  doctrine  of  form  and  structure,  including  the  almost  new  science 
of  Development,  for  which  we  were  chiefly  indebted  to  the  Germans ; 
Anatomy  and  Histology,  or  the  anatomy  of  the  tissues ;  and  Taxonomy, 
or  the  systematic  classification  of  plants  and  animals.  2nd,  Physiology^ 
which  ti^es  cognizance  of  the  vital  functions,  sustentative  and  generative, 
performed  by  organic  beings.  3rd,  DistribuHon,  whether  in  time  (Pal»- 
ontology),  or  in  space  (geographical  distribution).  4th,  JEXiMogy^  or  the 
laws  of  origination  and  variation,  including  the  physiology  of  direct 
and  indirect  conditions.    These  were  the  objects  of  the  science,  and  taking 
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up  e&chfSeriatimyht  dwelt  upon  the  progress  they  had  respectively  made  in 
the  last  half-century, — a  progress  which  exceeded  that  made  in  all  prmons 
time ;  and  would  probably  during  the  present  generation  yield  still  more 
startling  results.  In  speaking  of  the  laws  of  origination  and  yariation, 
he  referred  to  the  work  of  Mr.  C.  Darwin,  "  On  the  Origin  of  Species^" 
a  work  which  he  said  was  ''as  perfect  in  its  logical  method  as  it  was 
accurate  in  its  scientific  facts/'  though  he  did  not  pledge  himself  to  all 
Mr.  Darwin's  results.  In  conclusion,  he  stated  that  he  felt  bound  to 
make  use  of  his  present  position,  to  urge  upon  the  University  anthorities 
the  claims  of  biology  as  a  recognized  study,  and  the  practical  encourage- 
ment of  it  by  the  bestowal  of  some  of  those  fellowships  which  were  so 
ungrudgingly  given  for  proficiency  in  mathematics  and  classics. 

As  Professor  Huxley  had  included  both  Universities  in  hb  appeal. 
Dr.  Daubeny,  F.R.S.,  rose,  and  stated  that  at  Oxford  such  fellowships 
were  given  for  natural  science,  as  he  could  afhrm  (from  his  own  knowledge) 
to  be  the  case,  at  least  at  Magdalen  College,  to  which  he  belonged. 

Rev.  William  N.  Molesworth,  M. A.  :  ^  On  the  Influence  of  Conditions 
of  Existence  in  modifying  the  Characters  of  Species  and  Varieties."  The 
author  said  that  a  theory  which  should  combine  all  the  observed  facts  of 
palaeontology,  distribution,  &c.,  and  scientifically  grapple  with  the  origin 
of  species,  had  long  been  a  desideratum ;  and,  although  he  wished  to  appear 
neither  as  an  advocate  nor  an  opponent  of  Darwin,  he  believed  that  that 
gentleman  had  been  unjustly  accused  of  making  a  wanton  attack  upon 
beliefs  and  feelings  which  ought  to  be  respected.  He  condemned  the 
introduction  of  scriptural  matters  into  scientific  investigations,  and 
urged  that  science  need  never  come  into  collision  with  moral  and  religious 
truth.  He  thought,  however,  that  there  was  a  point  on  which  Darwin 
might  have  laid  more  stress,  viz.,  upon  the  changes  which  were  continually 
taking  place  in  the  conditions  of  animal  existence,  and  the  necessity  of  the 
variations  which  arose  out  of  those  changes ;  so  that  the  being  might  be 
able  to  keep  in  harmony  with  the  conditions  of  its  existence. 

The  Rev.  Professor  Kingsley  entirely  concurred,  as  a  brother  clergy- 
man, with  what  Mr.  Molesworth  had  said  about  the  ill-founded  charge  of 
materialism  which  had  been  made  against  Mr.  Darwin. 

J.  Crawfurd,  F.R.S. :  "  On  Colour  as  a  Test  of  the  Races  of  Man." 
Colour,  in  different  races,  appeared  to  be  a  character  imprinted  upon  them 
from  the  beginning,  because,  as  far  as  our  experience  goes,  neither  time, 
nor  climate,  nor  locality  has  produced  any  change.  Egyptian  paintings, 
4,000  years  old,  represent  the  people  as  they  are  now.  The  Parsees  of 
India,  who  went  from  Persia,  are  now  the  same  as  when  they  migrated 
1,000  years  ago.  African  Negroes,  that  have  for  three  centuries  been  trans- 
ported to  the  New  World,  remain  unchanged.  The  Spaniards  settled  in 
tropical  America  remain  as  fair  as  the  people  of  Arragon  and  Andalusia. 
He  contended  that  climate  had  no  influence  in  determining  colour  in 
different  races.  Finns  and  Lapps,  though  farther  north,  are  darker  than 
Swedes ;  and,  within  the  Arctic  circle,  we  find  Esquimaux  of  the  same 
colour  and  complexion  as  the  Malays  under  the  equator.  Yellow  Hot- 
tentots and  Bushmen  live  in  the  immediate  neighbourhood  of  black  CafFres 
and  Negroes.    There  is  as  wide  a  difference  between  the  colour  of  an 
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African  Negro  and  a  European^  between  a  Hindoo  and  a  Chineee,  and 
between  an  Australian  and  a  Red  American^  as  tliere  is  between  the  species 
of  wolves,  jackals,  and  foxes. 

Sir  Charles  Nicholson  could  not  agree  with  Mr.  Crawfurd's  conclusions. 
The  variety  of  the  human  races,  as  they  now  are,  lias,  doubtless,  existed 
for  a  long  time ;  and  tombs  of  very  great  antiquity  showed  this.  But 
there  is  now  in  India  a  race  of  Jews  perfectly  black ;  and  in  China,  the 
Jews  had  long  become  the  same  in  physiognomy  with  the  Chinese,  though 
the  Jews  never  intermaiTy  with  them.  Among  the  natives  of  America 
there  is  an  evident  approximation  to  the  Red  Indian  in  physiognomy,  for 
they  were  assuming  the  hatchet-face,  and  losing  the  beard.  The  same 
effect  could  be  discerned  among  the  European  population  of  Australia ; 
and  Sir  Charles  stated  his  opinion  that  the  question  was  to  be  settled  on 
philological  rather  than  on  ethnological  grounds.  •  (The  black  Jews,  to 
whom  Sir  C.  Nicholson  referred,  are  well  known  to  be  the  descendants  of 
Hindoo  proselytes,  and  not  of  Jewish  extraction,  and  they  look  up  to 
white  Jews  as  to  a  superior  people.) 

The  discussion  of  greatest  interest  in  this  Section  was  raised  upon  a 
paper,  by  Professor  Owen,  F.R.S.,  *^  On  the  Zoological  Significance  of  the 
Brain  and  Limb  Characters  of  Man ;  with  Remarks  on  the  Cast  of  the 
Brain  of  the  Gorilla."  The  Professor  exhibited  two  casts ;  one  of  a 
human  brain  hardened  in  spirits,  the  other  taken  from  the  interior  of  the 
cranium  of  a  gorilla,— and  described  the  peculiarities  of  each.  He 
remarked  that  these  were  so  marked  as  clearly  to  distinguish  them 
generically.  In  the  brain  of  man  the  posterior  lobes  of  the  cerebrum 
overlapped  the  cerebellum  (or  smaller  brain)  to  a  considerable  extent, 
whereas,  in  the  gorilla,  these  posterior  lobes  did  not  project  beyond  the 
lobes  of  the  cerebellum ;  that  is  to  say,  that  in  man  the  posterior  lobes 
were  prominent,  whereas  in  the  gorilla  they  were  deficient.  From  long 
and  close  investigation  into  the  characters  of  animals,  he  was  convinced 
that  the  brain  offered  tlie  most  constant  characters ;  and  he  had,  therefore, 
proposed,  in  a  paper  read  before  the  Linnioan  Society,  in  1858,  to  recast 
the  mammalian  groups — classifying  them  according  to  their  cerebral 
development.  Man,  besides  having  a  remarkable  prominence  of  the 
I>osterior  lobes,  also  possessed  a  part  termed  a  posterior  cornu^  or  horn,  of 
the  lateral  ventricles,  nnd  another  portion,  termed  the  hippocampus  rntndr, 
in  this  posterior  cornu.  The  distinctions  between  this  type  of  brain  and 
that  found  in  the  other  manmialla  were  so  well  marked  that  he  had  placed 
man  in  a  distinct  sub-kingdom.  The  brain  he  considered  a  far  better 
guide  in  classification  than  the  foot ;  but,  nevertheless,  as  great  difference 
was  observable  in  the  latter  as  in  the  former. 

Professor  Huxley  said  that  the  paper  just  read  in  no  way  appeared  to  repre- 
sent the  real  nature  of  the  question  under  discussion,  which  he  would  state 
in  another  way.  That  question  was  twofold— one  of  facts,  viz..  What  are 
the  structural  differences  between  man  and  the  higher  apes  ?  and  one  of 
reasoning,  viz..  What  is  the  systematic  value  of  these  facts  1  Professor 
Owen  had  now  for  several  years  made  three  distinct  assertions  respecting 
the  first  question  of  facts,  —  assertions  which  he  had  repeated  in  the 
present  paper.    These  assertions  he  had  reiterated  without  modification  or 
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qoAlificstMNi  of  anj  kud.  He  (Frafeanr  Hvzlej),  oa  the  «tlicr  iMBd, 
affiimcd  Uwt  the  three  iif  rtiowi  ef  PrefcaBot  Owes  were  gremdkei^ 
inesmuch  as  the  three  stmctures  spoken  of  wcfe,  msteed  of  hmrngptemfim' 
te  the  hmnen  faram,  often  better  dtmltpml  in  the  h%her  apes  than  m  nan. 
He  deprecated  the  present  dismasion  as  oaeleas  and  Ml  of  eril,  h«t  he  was 
bonnd  to  take  np  the  challenge  that  had  been  thos  thrown  down  to  hia. 
He  belieredy  howerer,  that  the  differences  between  man  and  the  lower 
tfiimAlu  are  those  of  the  moral  and  intdkctnal  facnlties^  and  are  not  to  he 
expressed  by  i^yncal  differenees  in  his  toes  or  his  brain. 

Professor  BoUeston,  F JLS^  said,  it  had  been  abnndantlj  shown  that 
tiiei^ppoeaaijwfSMiMrand  the  posterior  lobe  were  insufficient  as  difierential 
potnti^  and  mnst  be  g:iTen  up  at  last.  He  regretted  that  the  labonrs  of 
Gratiolet  had  been  ignored  in  this  discussion,  a  circumstance  little  credit- 
able to  British  science.  He  had  proved  that  the  differences  between  the 
brain  of  man  and  the  ape  were :  Ist,  its  greater  absolnte  weight ;  2nd,  its 
greater  absolute  height;  and  3rd,  the  multifidit}'  of  the  frontal  lobes  cor- 
responding to  the  forehead,  nsaally  (and  correctlj)  taken  as  a  fair 
exponent  of  man's  intelligence.  It  was  to  ihe/rmt  rather  than  to  the  back 
of  the  brain  that  he  shoold  look  for  the  distingoishing  characteristies  of 
man.    Bot  Professor  Owen  had  made  no  allosion  to  these  important  matters. 

Mr.  W.  H.  Flower,  F.R.C  JS.,  conserrator  of  the  mnsenm  of  the  CoU^ 
of  SitTgeons,  said  that,  looking  at  the  subject  solely  from  an  anatomical 
point  of  Tiew,  and  as  a  question  of  fact,  the  result  of  his  dissecti<m  of  a 
larger  number  of  monkeys'  brains  than  had  perhaps  fallen  to  the  lot  of 
any  one  else  present  was,  that  the  parts  referred  to  by  Professor  Owen  as 
peculiar  to  man  are,  in  reality,  proportionately  mart  ftuyefy  dereloped  in 
many  monkeys.  If  these  puis  were  to  be  used  in  tlw  daasification  of 
the  mammalia,  the  series  would  be, — ^first,  the  little  South-American 
marmosets;  next  the  baboons;  then  the  cercopithecs,  the  magots;  tkem 
VAX,  followed  by  the  orang-outang,  chimpanzee,  and  gorilla;  and  last 
the  American  howling  monkey. 

Dr.  Humphry  thought  that  dight  difierence  of  structure  might  lead  to 
Tast  functional  results,  and  that  a  moral  hiatus  might  be  greatly  out  of 
proportion  to  any  mere  physical  distinction. 

After  a  few  words  from  Professor  Owen,  in  reply  to  Professor  Rolleston, 
the  discussion  ceased. 

(During  this  discussion  the  writer  had  an  opportunity  of  examining  a 
dissected  brain  of  a  cercopithec  in  spirits,  which  Mr.  Flower  chanced  to 
haye  with  him,  and  in  which  the  posterior  comu  and  hippocampus  minor 
were  very  distinctly  visible.) 

Mr.  James  Samuelson  :  "  Recent  Experiments  on  Heterogenesis,  or 
Spontaneous  Generation."  The  author  communicated  the  results  derived 
from  the  simultaneous  exposure  of  various  kinds  of  infasions  prepared  by 
him  in  Hull,  Paris,  and  Liverpool.  Amongst  these  results  the  following 
afibrd  fresh  evidence  against  the  theory  of  spontaneous  generation,  and 
tend  to  prove  the  existence  of  innumerable  germs  of  life  in  the  atmosphere. 

Dr.  Balbiani  (the  author's  coadjutor  in  Paris)  found  certain  well-defined 
species  of  infusoria  in  his  infusions,  which  he  also  discovered  in  the 
■ioietened  dust  from  his  window ;  and  another  well-marked  species,  found 
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in  large  nambexs  by  Dr.  Balbiani  m  his  ii^sioiiB  in  Pari^  was  tiaced  by- 
Mr.  Samnelfion,  first  in  moistened  dust  from  the  higli  road  near  Lirerpool, 
then  in  dnet  taken  from  his  own  window  and  washed  in  distilled  water, 
and  lastly  even  in  pure,  boiled,  distilled  water,  after  it  had  been«xpo6ed  a 
few  days,  in  the  open  air,  in  liverpooL  The  author  watched  and  carefoUy 
described  the  development  of  this  species  {Otreomonas  acuminata)  from  its 
ftnst  appearance  to  its  full  growth.  These  experiments  will,  we  believe,  4e 
published  shortly,  with  iUustrations. 

Dr.  Davy,  F.R.S. :  '*  Observations  on  the  £arthworm.'^  These  obser^ 
Tations  went  to  show  that  the  coloured  fluid,  or  blood  of  Lumiriom 
terrestrisy  served  for  the  purposes  both  of  nutrition  and  aeration  or  respira- 
tion, and  were  confirmed  by  a  series  of  experiments.  Dr.  Davy  considered 
the  blood  to  be  a  receptacle  for  oxygen,  which  is  stored  up  in  it  to  supply 
the  requirements  of  the  worm. 

Dr.  Cobbold,  F.L.S. :  **  Remarks  on  all  the  known  Forms  of  hnnum 
£ntozoa.**  The  author  exhibited  drawings,  and  described  the  structure, 
habits,  and  mode  of  development  of  thirty  species  of  intestinal  parasiteB 
which  infest  the  human  body ;  one  of  these  {BUharsia  hofmatcbia)  was 
common  to  man  and  monkeys,  exclusively.  He  showed  the  posnbilitj  of 
checking  the  progress  of  several  fatal  entoz&otic  diseases,  and  he  appealed 
to  this  Association  to  aid  him  in  experimental  research  upon  this  important 
subject ;  and  described  the  enormous  destruction  of  human  life  in  Iceland, 
arising  from  the  introduction  of  entozoa  into  the  body.  (Subsequently,  m 
the  Committee-Room,  a  committee  was  appointed,  and  a  sum  of  money 
voted  for  the  investigation  of  this  subject.) 

Dr.  Collingwood,  F.L.S. :  *'  Report  of  the  Committee  for  advancing 
Science  by  means  of  the  Mercantile  Marine."  The  writer  stated  that  the 
paper  read  by  him  at  Manchester :  ''  On  the  Opportunities  of  advancing 
Scoence  enjoyed  by  the  Mercantile  Marine,"  and  then  ordered  to  be  printed, 
had  been  extensively  circulated  in  England  and  America,  and  was  fur- 
nished by  the  direction  of  the  Committee  of  Council  on  Education  to  all 
the  Grovemment  Navigation  Schools.  The  Literary  and  Philosophical 
Society  of  Liverpool  had  created  a  new  class  of  members,  termed  Ai^Ddates^ 
to  include  captains  and  mates  of  merchant  vessels,  as  an  encouragement 
and  reward  of  any  endeavour  they  might  make  to  advance  science ;  *  and 
meeting  of  the  leading  shipowners  of  that  port  had  had  the  subject  lud 
before  them,  and  had  approved  of  the  suggestions  which  had  been  made. 
A  publication  addressed  to  the  members  of  the  Mercantile  Marine  had 
been  issued  by  the  same  society,  containing  plain  and  concise  directions 
how  to  study,  and  how  to  preserve  the  animals  which  came  under  their 
notice,  with  a  reference  also  to  the  most  usefril  books,  and  most  simple 
i^paratus  for  that  purpose.  It  was  intended  to  circulate  this  pamphlet 
among  the  ofiicers  of  merchant  vessels ;  and  it  was  hoped  that  important 
results  would  follow  in  course  of  time. 

The  subject  of  this  R^>ort  was  then  discussed  by  Professor  Huxley, 


*  We  would  recommend  the  Society  to  add  to  the  honour  thus  conferred 
a  more  tangible  reward,  such  as  a  medal. 


%V«.  Iti^-r--:?  »B.t  :c.lr  £!•.•/•>' -  Lr.  Ditj  pp_en£»I*i  tc-  uescribe  the 
iittp,rM7«i.>:^*.<  :.-.i:-:  4:  Oal-iCAr,  bv  n^iij  --f  »lkh-  in  ;e&  years^  the 
fi«h#!rv  hv:  r>^:r.  r-:z.:>r>ri  t«n  tlnii-s  u  pn-I^^ilTe;  &ni  o,<X^>  fish  hid 
>/*^<rri  fAjc^.i  w/.i*  •.l.r  vA  durinz  ti*c  pr*?H:a:  se&son.  The  pnesenration  of 
th*:  ^Kr^Aiti  d'Si  u'fj  »f'K  f^oyiihg  t^ai*Mj  at  a  coa:  or  £5^'Jl\  bad  chiefly  led  to 
thi«  rir^dJr,  M'i*--]  ly  Hif.  intiYx!actioQ  of  young  artificiaily-bred  salxnos, 
ifiV#  «tr«:fli(ji«  fit*A'J  for  th«:fjiy  tmt  from  which  tlie  fish  Iiad  been  previoiuly 
«rx':lii>Ii;'i,  oaIu/  to  iirip(;'Hiji<;btA  preventing  tlieir  access  to  the  sea.  These 
irn|i«7fJirri*;iiti  ha^l  h<:<:n  removed  by  the  ecu st ruction  of  ladders ;  b^*  means 
of  which,  ill  Sli;(</,  for  example,  a  fall  of  forty  feet  had  been  rendered 
i-itnily  MuniioiJiitabtK  \ty  the  salmon,  &o  that,  by  this  means^  a  previously 
hnrn-ii  riv«rr  liud  \nu'ii  made  t'l  yield,  in  one  week  of  July  last,  1,000  fish. 

l'rof«*»wM»r  Kill^flt'y  and  Profewor  Iliixley  commented  upon  the  im- 
pfitlniM'f;  of  tlii.i  hiiliji'frt,  and  remarked  that  there  was  no  reason  why 
niiltiioii  dlioulil  not  be  the  abundant  fish  and  the  valuable  article  of  diet 
to  tint  |n\^iT  (:la«i.i(rH  that  it  had  been  in  days  gone  by. 

Dr,  hiivy  nlmi  rend  a  paper  **0u  the  Vitality  of  Fishes,"  which  our 
IhnltiMJ  N|mci*  pri'ViMitM  \\h  from  reporting;. 

^lillirrl  Cliihl,  M.I).:  "On  Marriages  of  Consanguinity."  Dis- 
ti-iiMlinK  tli««  ovdiniiry  Btatistical  mode  of  examining  the  question,  he 
lii'lirvnl  tlnit  ixprrinuMits  on  the  lowi-r  animals  were  conclusive  in  proving 
(liiit  th'^tMii  rmy  did  not  result  from  in-and-in  breeding.  He  held  that 
th»'iv  ii  pitaitiM'  ovidonoc,  from  the  n'suits  of  reconled  observations  upon 
unimuN,  tliiit  no  nuih  law  atUnts  thorn  ;  that  iss  that  where  other  causes  of 
dojk;ourrtti\v  aio  absent,  nnv  dtyret>  of  close  breCiUng  may  exist,  without 
pvodiiriu);  ill  vWaii* ;  and  ho  arviuod^  that  unless  we  are  prepared  to  believe 
iu  \ys\*  iliMtinot  pbvM\doi;io.s  tbo  sanio  must  bo  true  of  the  human  race. 

'lUo  Tioniilont,  Pr.  Ta^ot,  oppos^'d  these  couclusioui^  M  being  contnry 
(\>  lavt  ;  HUvl  doniod  that  the  wn\pavisou  betwevu  the  lover  ^nim^U  ^nd 
in.uk  \\\  thU  U'^p^'ot  hold  i;wd. 

l»i.  \;v<i,\.  (.U.S.:  •^Ou  theChaugeof  loffOoco- 

ddo-s  uiul  \M»  iho  i'u»\vdilos  of  India  A  1 
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among  the  species  of  crocodiles,  from  the  error  of  some  naturalists 
regarding  the  young  and  the  adult  as  different  species — an  error  arising 
from  tiie  short  and  rounded  form  of  the  face  when  first  hatched.  In 
process  of  growth,  however,  the  muzzle  elongates,  and  the  hones  increase 
in  size  for  supporting  the  teetli.  The  author  remarked  that  tliis  well 
illustrated  the  necessity  of  studying  all  the  kinds  of  animals  in  every 
stage  of  their  growth.  No  species  could  he  said  to  have  heen  properly 
ohserved  until  all  these  circumstances  had  heen  duly  examined  and  noted ; 
and  though  the  notice  of  a  single  individual,  or  state  of  an  animal,  was 
certainly  of  value,  it  could  only  be  regarded  as  a  sign-post,  indicating  the 
existence  of  an  animal  which  required  further  study  and  examination. 
Dr.  Gray  went  on  to  point  out  that  great  confusion  had  arisen  among  the 
species  of  Crocodiles  and  Alligators.  The  chai'acter  of  the  '*  teeth  fitted 
into  notches  in  the  margin'*  was  one,  however,  which  was  peculiar  to 
crocodiles,  and  not  common  to  both ;  nor  is  the  African  crocodile  found  in 
India,  as  supposed. 

R.  Gamer,  F.L.S. :  "  On  Pearls :  their  Parasitic  Origin.*'  Mr.  Garner 
had  examined  the  pearls  formed  in  the  Conway  and  Lancashire  mussel ; 
not  the  beautiful  pearls  of  the  Alasmadon,  from  the  Upper  Conway,  at 
Llanrwst,  but  those  of  the  salt-water  mussel.  He  attributed  the  same 
origin  to  all  pearls,  viz.,  the  deposit  of  eggs  by  a  minute  species  of 
Distoma,  causing  their  formation  much  in  the  same  way  as  galls  arc 
formed  in  plants. 

Dr.  Cobbold  was  not  ready  to  accept  Mr.  Garner's  explanation,  for  he 
had  not  seen  the  Distoma  within  the  pearl,  nor  investigated  the  anatomy 
of  the  parasite ;  and  knew  not,  therefore,  w^hether  it  was  a  perfect 
Distoma  or  a  larva. 

Mr.  Garner  replied  that  the  pearls  of  Alasmadon  are  not  diseased  ova, 
for  it  has  its  ova  in  the  foot  and  gills,  where  the  pearls  do  not  occur  ;  nor 
are  they  produced  in  tlie  renal  organs.  They  might  be  produced  by 
grains  of  sand,  &c.,  but  then  such  foreign  bodies  could  not  get  access  to 
the  mantle,  as  it  is  attached  all  round  to  the  shell ;  and  on  splitting  a 
pearl  no  grain  of  sand  is  found,  but  a  little  dark-coloured  animal  matter, 
which  he  considered  to  be  the  remains  of  the  Distoma,  its  cxuvioe,  &c. 
In  the  Lancashire  mussels,  the  Distoma  was  always  to  be  found  as  a  little 
yellow  speck  (to  the  naked  eye)  enclosed  in  a  condensed  cellular  envelope, 
and  sometimes  might  be  found  in  a  calcifying  state.  He  did  not  tliink  he 
was  called  upon  to  follow  out  the  anatomy  of  the  parasite. 

Professor  Rolleston,  F.R.S. :  "  Diastase  in  the  Saliva,  and  its  Action 
upon  Starch  and  Inuline."  Inuline,  a  kind  of  starch  found  in  the  dahlia, 
artichoke,  &c.,  differs  from  true  starch  in  not  being  changed  into  sugar  by 
the  converting  agency  of  the  diastase  contained  in  the  saliva,  unless, 
indeed,  it  contains  sugar  at  first.  Moreover,  the  saliva  of  infants  contains 
80  small  an  amount  of  diastase,  that  even  common  starch  is  inconvertible 
by  it,  and  therefore  innutritions.  Important  practical  results  follow  from 
this ;  first,  that  artichokes  cannot  be  used  as  a  substitute  for  potatoes, 
iiliee  they  contain  inuline  instead  of  starch  ;  and  second,  starch  foods  are 
in  the  early  months  of  infancy,  since  the  salivary  diastase  at  such 
M  Is  inactive. 


2-y»  popTiAB  BcnKCK  Rirrew. 


SCIENCE  SCHOOLS  AXD  CLASSES. 

Ik  the  List  of  Srience  Teachers  ooniained  in  our  last  Xumher  we  men- 
tioned the  name  of  Mr.  11.  P.  Meaden,  Haslinrrden,  near  Manchester,  as 
liarinjr  pas^  nine  stndents  with  firbi-class  Qaeen*s  prizes. — It  should 
iiare  been  ten. 

We  hare  to  add  that  before  the  last  examination  there  were  158  Science 
Teacliers  in  Great  Britain,  and  four  Lecturers  holding  honorary  diplomas. 
Their  names  will  be  found  at  the  end  of  the  last  Directory  published  for 
the  Science  and  Art  Department,  South  Kensington  ^luseum. 

We  mention  this,  as  we  know  of  j>ersons  who  have  been  desirous  of 
obtaininp^  instruction  in  elementary  scionce,  and  were  «|uite  unaware  that 
tlicTi?  wa<s  an  able  teacher  resident  in  their  immediate  vicinity. 
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REYIEWS. 


BRITISH     CONCHOLOGY.* 

AT  the  commencement  of  his  volume,  Mr.  Jeffreys  refers  to  the  ex- 
pensive character  of  the  "British  Mollusca,"  by  Profesaor  K 
For1)e8  and  Mr.  Ilanley,  as  a  reason  for  his  having  undertiJcen  the  present 
work.  No  such  apology  was  needed  :  naturalists  who  know  anything  of 
the  enthusiasm  of  the  author  for  his  subject,  and  of  tho  seal  with  which, 
for  many  years,  he  has  devoted  himself  to  his  favourite  study,  would 
have  had  cause  for  much  regret  if  the  materials  thus  collected  had  been 
withheld  from  the  public,  or  were  only  to  be  found  scattered  in  the  many 
communications  made  by  him  to  various  scientific  societies. 

To  afford  some  idea  of  the  research  undertaken  in  preparation  for  the 
present  work,  we  may  refer  to  the  author's  account  of  his  investigations 
relating  to  a  single  genus  of  small  fresh-water  bivalves  : — 

**  My  own  cabinet  contains  no  less  than  274  parcels  of  Pmdia,  which 
have  been  in  the  course  of  the  last  thirty  or  forty  years  collected  from 
different  localities  and  sources,  and  comprise  many  thousands  of  specimens. 
I  have  personally  examined  the  types  of  those  species  which  have  been 
described  by  DrI  Turton,  Mr.  Jenyns,  Mr.  Alder,  Dr.  Bandon,  and  other 
cbncholos^ists  who  have  published  on  the  subject.  I  have  collected  these 
tiny  shells  in  many  parts  of  Holland,  Germany,  France,  Switzerland, 
and  Italy,  for  the  sake  of  comparison  with  British  forms ;  and  I  have 
had  to  refer  to  numerous  works  in  many  languages  in  order  to  collate 
the  descriptions  of  forty-one  diflPerent  species  whicn  have  been  proposed 
by  European  writers  witliin  the  last  century.  Of  these  I  cannot  con- 
scientiously recognize  more  than  six  as  distinct." 

Although  the  volume  now  published  is  confined  to  land  and  fresh-water 
shells,  the  Introduction,  extending  to  114  pages,  is  quite  general,  and 
affords  space  for  the  description,  in  a  ver}'  readable  form,  of  most  of  the 
questions  interesting  to  conchologists.  Without  expressing  a  decided 
opinion  on  the  *'  origin  of  species,"  Mr.  Jeffreys  suggests  a  practical  method 
of  distinguishing  between  species  and  varieties.    He  says  : — 

"  I  believe  it  may  now  be  considered  a  well-established  rule  that  all 
distinct  groups  of  individuals,  living  together,  and  having  a  common 
feeding-ground,  and  which  are  not  connected  or  blended  witli  each  other 
by  insensible  gradations,  are  primd  facie  entitled  to  the  rank  of  species." 


*  British  Condioloffjf,    Part  I. — Land  and  Fresh- water  Shells.  By  John 
GwYN  Jeffreys,  F.'R,S.,  &c.    Van  Voorst.    inr»2. 
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Selected  on  this  principle,  the  author  recognizes  121  species  of  British 
land  and  fresh- water  molluscs;  the  numl>er  given  in  the  "British 
Mollusca"  being  125.  Tliis  slight  reduction  in  the  number  of  species 
accredited  to  our  native  land  is,  however,  far  more  than  compensated  for 
by  the  acknowledgment  of  no  less  than  187  distinct  varieties,  all  of  which 
are  named  and  described  ;  whilst,  of  a  large  proportion,  the  localities  and 
other  circumstances  of  interest  are  recorded. 

The  name  of  a  new  species  had,  until  recently,  something  almost  magi- 
cal in  its  attractions.  Collectors  were  deemed  fortunate  who  could  secure 
the  prize ;  its  absence  from  a  cabinet  was  regarded  as  leaving  an  un- 
sightly gap  ;  whilst  varieties,  however  curious  or  distinct,  were  counted  as 
little  more  than  superfluous  luxuries.  Thanks  mainly  to  Mr,  Darwin, 
this  disparity  is  at  an  end,  and  collectors  are  now  in  a  position  better 
to  appreciate  the  value  of  labours  such  as  those  of  the  author,  and  of  the 
large  increase  he  has  made  in  the  number  of  recognized  objects  of 
attention  on  the  part  of  those  who  desire  to  study  the  land  and  fresh- 
water shells  of  our  country. 

In  the  more  difficult  genera  Mr.  Jeff'reys  has,  we  think,  succeeded  in 
presenting  the  species  in  bolder  and  better  relief  than  any  previous  writer. 
For  example,  the  genus  Zonites  ;  the  descriptions  of  Z,  nitidtis,  Z,  alliarius, 
Z,  purusy  Z,  nitidulus^  Z,  radiatulttSy  ought  to  leave  collectors  in  no  difficulty 
in  identifying  these  snails,  even  without  the  assistance  of  plates. 

In  nomenclature  the  author  seems  to  us  in  a  few  instances  to  have 
needlessly  increased  the  difficulty  of  the  subject  by  the  adoption  of  un- 
familiar names,  having  only  a  (questionable  claim  to  priority ;  and  by 
alterations  in  orthography  induced  by  his  desire  to  render  all  the  generic 
names  signiiicant.  A  mere  name  is  at  all  times  a  most  fallacious  guide  to 
the  determination  of  a  species,  and  young  collectors,  to  whom  alone  the 
caution  need  be  addressed,  should  in  no  instance  affix  a  name  on  account 
of  its  supposed  agreement  witli  a  specimen  under  examination.  It  is  far 
more  honourable,  and  in  every  way  better  for  scientific  purposes,  to  attach 
the  place,  date,  and,  if  possible,  the  circumstances  of  its  capture,  and  to 
wait  patiently  till  it  can  be  satisfactorily  identified. 

In  the  work  before  us,  for  JBalea  of  Dr.  Gray,  the  more  recent  Baiia 
of  Swainson  is  adopted,  as  nearer  "  badius,"  a  somewhat  barbarous  Latin 
word  for  "brown,"  which  is,  after  all,  a  wholly  unimportant  indication.  If 
the  supposed  meaning  of  a  name  is  to  give  a  clue  to  its  orthography,  we 
can  well  imagine  the  erudition  which  may  hereafter  be  called  into  exercise 
by  future  conchologists  pondering  upon  such  titles  as  those  of  Dr.  Gray's 
genera  **  Lottia  "  and  «  Pollia,"  the  investigators  being,  after  all,  certain 
to  hit  upon  no  meaning  half  so  i)leasant  as  the  fair  originals. 

In  one  instance  Mr.  Jeffreys  has  for  a  well-established  name,  "  Pupa 
Atifflica**  of  Ferussac,  substituted  one  of  his  own,  ^^ Pupa  ringens^' 
Jeffreys,  on  the  plea  of  having  been  the  first  to  describe  the  species,  though 
previously  figured  under  the  familiar  name  ;  and  this  whilst,  on  his  own 
showing,  the  name  Pupa  ringens  had  been   used   by  M.  Michaud  for 

"Ather  species  of  the  same  genus.  All  possible  consideration  will,  how- 
donbtless  be  extended  to  the  author  when  it  is  understood  tliat  the 
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vindication  of  his  own  discoveries  presents  itself  to  him  In  the  aspect  of 
a  *'  parental  duty"  (p.  2C7). 

In  many  respects  the  present  work  appears  to  us  to  be  far  in  advance 
of  any  previous  one  upon  the  subject.  Together  with  clear,  concise,  and 
sufficient  descriptions  of  the  characters  which  serve  to  distinguish  the 
bpccies,  are  combined  so  many  interesting  observations  on  the  habits  of 
the  animals,  that  the  work  possesses  the  rare  merit  of  combining  scien- 
tific accuracy  with  a  large  amount  of  popular  instruction.  We  can  only 
give  one  or  two  brief  illustrations.  It  is  well  known  that  certain  univalves, 
when  suddenly  dislodged  from  floating  weeds,  spin  a  thread  by  which, 
like  the  spider,  they  are  able  to  regain  their  resting-places.  Mr.  Jeffreys 
records  a  similar  habit  in  Sphwnum  lacustre  {CycUis  calictilaia),  which  also 
uses  its  foot  in  ascending  the  sides  of  an  aquarium,  and  even  in  creeping 
along,  suspended  from  the  surface  of  the  water,  just  in  the  manner 
common  to  many  gasteropods.  Bivalves,  with  the  exception,  perhaps,  of 
some  species  of  oyster,  are  supposed  to  be  purely  aquatic  in  their  habits  ; 
yet  the  author  records,  on  the  authority  of  Nilson,  that  Pisidium  pitsillum 
is  in  Sweden  frequently  found  living  between  the  bark  and  the  wood  of 
fallen  trees  in  moist  places.  Helix  pukhelhy  a  minute  snail  common  in 
Britain,  is  reported  to  occur  in  Siberia,  Italy,  Corsica,  Madeira,  North 
America,  Cashmir,  and  Thibet.  Some  of  our  little  wood-snails,  ff,  aculeata 
and  H,  ftisca^  appear,  on  the  Continent,  to  adopt  habits  not  generally 
known  in  this  country  :  they  ascend  in  spring  the  trunks  of  trees,  Uve 
during  the  summer  amongst  the  higher  branches,  and  in  the  autumn  save 
themselves  a  long  and  laborious  descending  journey,  by  dropping  with 
the  falling  leaves  to  their  place  of  winter  retreat. 

The  snail  has  not  generally  found  much  favour  in  the  eyes  of  poets ; 
vet  the  author  avails  himself  of  the  assistance  of  a  friend  to  devote  some 
paj^es  to  the  tcsthctic  aspect  of  bis  subject,  with  especial  view,  as  he  asserts, 
to  the  gratification  of  his  fair  readera.  Homer,  Gbetlie,  and  "  Shakspere," 
are  cited.  From  the  "Venus  and  Adonis"  of  the  last-named  a  fine 
simile  is  given  : — 

"  Or  as  the  snail  whose  tender  horns  being  hit, 
Shrinks  backward  in  his  shelly  cave  wiih  jmin. 
And  there,  all  suiother'd  up,  in  shade  doth  sit, 
Long  after  fearing  to  creep  forth  again  ; 
So  at  his  bloodv  view  her  eyes  are  fled 
Into  the  deep  dark  caverns  of  her  head." 

We  anticipate  with  pleasure  the  volumes  on  the  "  Marine  Mollusca  of 
Britain,"  by  the  same  author,  and  conclude  this  brief  notice  with  a  word 
of  commendation  for  artist  and  publisher.  Mr.  Sowerby's  plates,  more 
especially  the  beautiful  coloured  frontispiece,  deserve  special  notice  ;  and 
of  Mr.  Van  Voorst  we  can  only  repeat  what  has  been  said  a  hundred 
times  before,— that  what  ink  and  paper  can  do  to  render  useful  reading 
pleasant,  he  has  done. 
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WASTE  PRODUCTS  AND  UNDEVELOPED  SUBSTANCES.* 

AT  the  present  period,  commerce  is  making  such  demands  for 
increased  supplies  of  various  substances,  that  scientific  men  are 
carefully  studying  the  residue  of  every  manufacture,  and  the  special 
qualities  of  each  new  product.  At  such  a  time,  then,  a  book  like  the 
one  before  us  is  of  peculiar  value,  and  we  have  read  with  much  pleasure 
and  interest  this  work  of  Mr.  P.  L.  Simmonds  on  Waste  Products 
and  Undeveloped  Substances,  a  book  aptly  described  by  the  author 
as  affording  "hints  for  enterprise  in  neglected  fields," — hints  which 
do  not  refer  so  particularly  to  waste  materials,  but  serve  specially  as 
directions  by  which  to  guide  the  student  into  new  fields  of  inquiry  as 
regards  the  utilitarian  applications  of  natural  productions  generally.  It 
would  be  difficult  to  define  what  is  ''  waste  "  in  the  present  day,  so  ad- 
mirably and  completely  are  the  many  substances,  formerly  neglected  and 
thrown  away,  now  utilized  and  converted  into  new  and  valuable  products. 
A  greater  field,  however,  for  the  commercial  as  well  as  scientific  inquirer 
Is  that  afforded  by  undeveloped  substances.  It  is  now,  when  the  word 
**  substitute  "  is  ringing  like  a  battle-cry,  that  men's  thoughts  are  directed 
to  every  variety  of  produce  ;  and  week  after  week  vessels  bring  from 
different  quarters  of  the  globe  woods,  containing  new  tints  for  the  dyer,  or 
novel  combinations  of  colour  and  figure  for  the  cabinetmaker  ;  fibres  of  a 
special  character ;  seeds  producing  new  descriptions  of  oils  ;  leaves,  roots, 
&c.,  of  unknown  medicinal  power.  In  fact,  the  world  has  revived  once 
more  the  art  of  the  alchemist,  the  attempt  to  transmute  baser  materials 
into  more  precious  ones  ;  and  no  discovery  ever  made  by  the  old  chemists 
equalled  or  even  approached  the  results  which  have  been  obtained  from 
substances  considered  for  ages  as  "  waste."  It  is,  however,  only  within 
the  present  century  that  we  arc  seriously  applying  the  example  which 
nature  has  been  teaching  us  ever  since  the  first  seed-time  and  harvest,  and 
we  have  yet  much  to  learn.  There  is  no  waste  in  nature  ;  decay  is  but  a 
name  for  the  life  of  new  and  often  beautiful  creations.  Death  begins  life, 
as  well  as  ends  it,  and  no  agencies  in  miture  are  suffered  to  waste.  The 
changes  which  ojganic  life  undergoes  ai*e  but  the  links  leading  from  one 
organism  to  another,  and  in  this  transmutation  there  is  no  waste,  no  loss, 
but  perfect  harmony  of  arrangement,  by  wliich  the  life  ending  in  death 
becomes  the  death  merging  into  a  new  existence. 

We  purpose  considering  the  subject  of  Waste,  and  afterwards  inquiring 
into  Undeveloped  substances.  As  refuse  materials,  Mr.  Simmonds  enume- 
rates a  very  interesting  and  lengthy  list  of  articles,  which,  becoming  waste, 
are  by  various  manipulations  changed  into  new  and  frequently  very  re- 
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markable  products.  Rags  take  a  very  prominent  place  in  the  catalogue, 
and  really  there  is  no  material  which  contributes  more  largely  to  the 
transformation  scenes  of  commerce  than  the  cast-off  clothing  of  humanity. 
By  a  variety  of  processes,  the  rags  thrown  away  by  the  poorest  beggar 
reappear  in  the  clothing  of  the  sailor,  the  labourer,  or  even  of  the  gentle- 
man ;  or,  after  passing  through  the  sad  history  of  St.  Giles,  are  met  with, 
tinted  cotUeur  de  rose^  in  a  lady's  boudoir  in  St.  James's.  Few  people  not 
engaged  in  it  are  aware  of  the  value  and  importance  of  the  rag  trade.  Mr. 
Simmonds  estimates  that  cotton  and  linen  rags,  to  the  amount  of  above 
£300,000,  are  imported  annually,  and  that  *'  the  whole  quantity  used  in 
the  kingdom  exceeds  £1,000,000."  Rags  are  imported]  from  tlie  various 
countries  of  Europe,  from  the  northern  part  of  Africa,  from  India,  and 
from  Australia,  America  consuming  more  than  her  own  population  can 
supply.*  Linen  and  cotton  rags  are  used  in  the  manufacture  of  paper ; 
woollen  are  converted  into  shoddy  and  mungo.  An  extract  from  an  article 
on  Yorkshire  in  the  Westminster  Review^  quoted  by  Mr.  Simmondsy  gives 
an  excellent  definition  of  8hoddy,t  and  an  interesting  list  of  its  applica- 
tions is  added.  It  is  estimated  that  the  value  of  shoddy  and  mungo 
amounts  to  above  £700,000  annually. 

Shoddy  is  another  name  for  rag-wool,  and  it  was  probably  first  used  for 
purposes  of  manufacture  about  1813  ;  but  machines  for  reducing  woollen 
rags  to  small  particles  appear  to  have  been  known  in  London  before 
they  were  employed  in  Yorkshire.  The  shoddy  trade  is  a  large  one  on  the 
Continent.  At  Berlin  several  establishments  have  been  formed  by  Batley 
manufacturers  for  making  rag-wool.  Prussia  levies  a  heavy  export-dnty 
on  rags,  but  none  on  shoddy  ;  hence  wc  receive  about  8,000  tons  annually, 
vid  Hull,  from  Prussia,  Denmark,  &c.  In  the  collection  of  products  from 
Denmark  in  the  International  Exhibition,  an  interesting  series  of  samples 
of  shoddy  were  shown.  It  is  estimated  that  this  trade  employs  600  persons 
in  Batley  alone. 

Old  woollen  rags  also  form  an  important  feature  in  the  manufacture  of 
prussiate  of  potash,  a  chemical  largely  used  in  blue  colours,  in  making 
Prussian- blue,  and  also  cyanide  of  potassium,  which  is  employed  in  electro- 
plating with  gold  and  silver.  Woollen  rags  are  also  used  as  a  manure  in 
the  Kentish  liop-gardcus,  2^  lb.  beiug  considered  equal  to  100  lb.  of  ^m- 
yard  manure.  The  agriculturalists  of  Italy  have  long  been  in  the  habit  of 
planting  old  woollen  garments  at  the  roots  of  their  orange-trees. 


*  The  perusal  of  this  notice  of  Mr.  Simmonds's  book  induced  us  to  look 
at  a  "  Foreign  Rag  Circular,"  published  by  a  Liverpool  firm,  and  we  there 
found  that,  during  the  month  of  November  last,  11,000  bales  of  ra^ 
(representing  about  £3^5,000),  were  exported  from  Liverpool  and  Loudon  to 
New  York.  Tliese  rags  had  been  imported  into  Enj^land  chiefly  from 
Egvpt,  India,  and  Japan  !  This  circular  quoted  the  prices  of  about  fifty 
different  varieties  of  foreign  rags,  varying  in  value  from  nine  shillings  to 
forty  shillings  per  hundred-weight,  imported  from  E;;ypt,  Japan,  Bombay, 
Beyrout,  Hamburg,  Palermo,  Leghorn,  Trieste,  Smyrna,  Si>ain,  and 
Valparaiso.  There  are  many  other  places  from  which  rags  are  imported. 
—Ed. 
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The  cottoD-wa<ls»  with  which  engineers  clean  their  machinery,  are  after- 
wards worked  up  into  some  descriptions  of  shoddy.  Cotton-waste,  **  the 
refuse  cotton  of  the  mills,"  is  another  article  of  considerable  importance, 
it  being  manufactured  into  writing  and  printing  paper ;  whilst  in  America 
it  is  made  into  an  imitation  of  papier  mache'. 

Oakum  made  from  old  ropes,  again,  is  the  product  of  a  waste  substance. 
Mr.  Simmonds  states  that  1,400  tons,  valued  at  £28,000,  are  sold  annually 
in  Liverpool.  The  total  imports  of  cod  ilia  or  tow  (the  waste  fibres  which 
occur  in  the  cleansing  of  hemp  and  flax),  amounted  in  1857  to  13,000  tons, 
valued  at  £373,000.     It  b  manufactured  into  bags,  yam,  &c. 

Bones  form  another  ^-aste  product,  though  no  longer  wasted,  and  Mr. 
Simmonds  uives  a  very  interesting  account  of  the  changes  which  they 
undergo.  Bones  are  made  into  manure  as  superphosphate  of  lime,  or 
turned  into  handles  fur  knives,  fans,  tooth-brushes,  umbrellas ;  or  con- 
verted into  buttons,  children*s  rattles,  &c.  They  are  also  largely  used  in 
the  manufacture  of  animal  charcoal  (a  very  important  agent  in  refining 
sugar).  Bones  are  boiled  for  the  sake  of  the  gelatine  which  they  contain, 
and  this  gelatine  is  usod  by  dyers,  and  not  unfrequently  by  cooks ;  the 
fatty  matter  obtained  bein^  made  into  soap.  The  value  of  bones  imported 
and  collected  at  home  is  calculated  to  amount  to  £700,000  per  annum. 

This  book  contains  one  of  the  most  interesting  biographies,  that  of  a 
dealer  in  refuse  bread,  bread  cruml^  crusts,  6cc^  which  has  ever  come 
under  our  notice. 

We  must  glance  rapidly  over  the  list  of  waste  substances,  and  refer  our 
readers  to  the  complete  and  varied  infonnation  which  Mr.  Simmonds 
supplies  on  each  subject. 

The  saw-dust  of  various  woods  is  a  waste  product  of  importance,  and 
employed  for  a  variety  of  purposes.  The  husk  of  the  gra{>e,  after  the  fruit 
has  boon  crushcvl,  is  u>cJ  in  making  a  weaker  wine,  and  also  in  the  manu- 
facture of  vincirar.  Oil-cakes,  formed  from  seeds  after  the  oil  has  been 
cnisbeil  frv>m  them,  are  of  great  commercial  importance. 

\\  e  mu>t  not  omit  to  mention  another  waste  material — the  waste  paper 
of  the  Oovornment  oilicos,  which  sells  annually  for  £7,000. 

Dead  dogs  in  Paris  and  New  York  are  no  longer  wasted,  they  are  boiled 
down,  and  their  fat  usevl  in  the  preparation  of  kid-glove?.  Old  horses  form 
a  porfixt  mine  of  woaltb,  and  Mr.  Simmonils  gives  a  very  curious  list  of 
the  purposes  to  which  their  ''  remains  "  are  applied. 

The  Nvaste  pnulucts  of  coal  sh  nv  perhaps  the  most  extraordinary  results 
of  elu  niioal  ve^carclu  s.  tuis- water,  fonntrly  allowed  to  run  to  waste,  is  now 
eagerly  bou-ht  up.  Tb.o  residual  prvnlucts  of  cv>al  are  very  numerous,  and 
amonicst  them  an»  ummoniacal-uater,  employed  in  making  sulphate  and 
carbonate  of  ammonia,  sal-ammoniac,  and  alum ;  coal-tar,  which  conUins 
a  variety  of  prvnUu  ts ;  naphtha,  employed  ;is  a  solvent,  and  for  burning 
purposes:  Wnzol,  the  basis  of  the  endless  shades  of  mauve.  Magenta, 
nKseine,  &c.  Another  product  is  paraffin-wax,  which  is  made  into  candles; 
and  anothv  r  creosote,  from  which  carbolic  acid  is  obtained,  largely  used  as 
no  antisep(io»  Oirbolic,  in  combination  with  nitric,  produces  picric  acid, 
ftx>m  wUA  an  uMihied  the  beautiful  greens  and  ycllo^-s  so  mu^h  in 
fatf**" 
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Unduveloped  substances  afford  a  still  wider  and  more  impoi-tant  field ; 
for  every  new  and  untried  product  comes,  of  course,  under  this  denomina- 
tion. Researches  are  being  constantly  made,  in  order  to  find  substances 
which  may  contain  qualities  similar  to  those  already  known,  but  which 
may  be  rare  and  costly.  This  inquiry  opens  a  new  world  in  which  an 
endless  variety  of  products  offer  themselves,  fii-st  as  luxuries,  but  finally  as 
necessities. 

Mr.  Simmonds'sbook  is  especially  interesting  on  this  subject,  and  many 
of  his  suggestions  ai*e  of  easy  application. 

A  great  variety  of  substances  have  been  developed  as  substitutes  for 
sugar  ;  and  we  need  scarcely  refer  to  the  substitutes  for  cotton.  Fibres  of 
every  description  have  been  suggested,  one  of  the  latest  being  the  delicate 
fibre  of  the  Zostera  marina;  but  all  proposed  substitutes  appear  to  possess 
three  difficulties — short  supply,  increased  cost  of  manufacture,  and  inade- 
quate result.  The  substitutes  for  tea  are  very  numerous,  and  many  of 
them  somewhat  peculiar.  We  need  not  specially  refer  to  sloe-leaves,  and 
Mr.  Simmonds  gives  us  the  satisfactory  assurance,  **  that  the  great  bulk  of 
the  tea  imported  into  this  country  for  the  last  ten  years  has  been  unadul- 
terated." Upwards  of  ninety-eight  different  plants  have  been  cultivated 
in  various  parts  of  the  world  as  substitutes  for  tea. 

The  products  of  the  Palmaccoi  have  never  yet  been  fully  developed.  In 
its  fruits,  nuts,  oils,  fibres,  sugar,  spirit,  woods,  flour,  wax,  canes,  dec,  we 
have  a  most  wonderful  variety ;  but  this  family  contains  materials,  the 
qualities  of  Wliicli  are  not  known.  It  is  only  of  late  years  that  the  kernel 
of  the  palm-oil  nut.  Elans  Guine  nsis,  has  been  crushed  for  the  sake  of  its 
oil,  and  this  oil  now  realizes  a  higher  ])ricc  than  tliat  of  the  fruit.  The 
kernel  of  the  Cohune-nut,  Attalea  Cohunc^  produces  a  most  brilliant  oil,  and 
a  series  of  experiments  have  lately  been  tried  with  it,  Tlie  Palms  produce 
many  fibres  which  have  not  yet  been  tested.  A  most  beautiful  specimen 
was  shown  in  the  Exhibition, — so  fine  in  its  character,  that  it  looked  like 
liuman  hair. 

Mr.  Simmonds  draws  attention  to  new  edible  roots,  and  mentions  a  large 
variety.  Amongst  others,  the  root-stocks  of  the  Arrowhead,  so  common  in 
our  streams  ;  the  roots  of  various  species  of  the  Arum  ;  the  bulbous  roots 
of  the  Star  of  Bethlehem.  In  Germany,  the  roots  of  the  dandelion  arc 
consumed.  The  pig-nut,  Bunitim  flciuoswn,  is  well  known  in  England, 
and  might  be  made  an  important  article  of  food.  The  tubers  of  a  species 
of  Oj'tilis  have  been  imported  from  Peru,  and  found  equal  in  quality  to  the 
potato  ;  and  the  Journal  dc  Chamhery,  quoted  by  Mr.  Simmonds,  states, 
that  the  bitter  principle  in  the  dahlia  can  be  removed  by  boiling,  and  that 
the  root  can  be  used  as  a  substitute  for  the  potato. 

Fibres  and  their  substitutes  have  a  chapter  to  themselves.  The  beautiful 
silk  cotton  of  the  West  Indies  has  not  been  employed  for  weaving  pur- 
poses, on  account  of  the  want  of  staple.  In  America  it  is  used  in  the 
manufacture  of  hats.  Very  beautiful  fibres  have  been  obtained  from  the 
leaves  of  the  pine-apple  and  stems  of  the  banana.  The  aloe,  of  Mexico, 
now  supplies  a  very  important  material,  known  as  Mexican  Fibre,  and 
lar^^ely  used  in  making  into  brushes,  imitation  horsehair,  &c. 

The  substitutes  for  rags  in  the  manufacture  of  paper  form  a  most  viwVw^xx*^ 
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i\i*uy<^  iiii.'iii.j  v.liiih  ran  }  ■  t.:.i'.»;J  :.i  :1,    har.i-  if  a  besiuner. 

MlT','*!'  writ'-.-*  f'»r  th-i- ■  v.  ■...i.v  ?«'.:?;.: i.n  a::.:  lUv^ns  arc  limitt^il, 
MM'I  v.iMi  i»i'  -<  iii:ii»Mf  -.li^■r•^■-^.  I:  !••  r<-  •.:.■;.■  ;i  j  ].:'-i!r'?  to  r-.^ad  the  nianu;i1s 
whji  li  )if  |i;ji.  jitiMi-ltf'I,  f.»r  tlj--;.'  ;;i-'  wt  :■•  tin*  in;irk,  and  so  coiunk-lo 
It-.  t«i  li'jiv*-  l»;irdlv  ;iii'.  tliiiiL'  t'l  !•  ■  ']i-i!f:l. 

'Clii't  III  w  Willi.  III!  til"  I'ujiyi  uppcaia  to  he  o«]iialIy  valuahle  wltli 
lli'Hi  v. hull  Im!  Iiiis  ;iln';iily  |ninlid.  It  contains  descriptions  of  the  esc u- 
I' III  rinri,  flic  niaiiin-r  in  which  they  are  i»rei)iirtd  for  the  tahle,  how 
•  'I  'li:i  limiiiMti-  till-  inilritious  fiuin  the  ])(»irjcnous  bj)Oeies,  details  of  tlie 
jiiuM  i|.l' =1  iif  tliiii   ■fil-ntili*'  rl.'is'^iliriitio!!,  juid  ii  tahular  arrangement  of 

III  •!'  I  <!  iiipl  ;;f|if|:|, 

II  ii  \.iy  .'i.-.lii.iMp  1(1  Mr.  C.M.ko  that  the  drawings  in  his  book  are 
nil  ..j.i.hiM    (kuii  tir.liiir.  i,,a.|i'   l,y  his  wwn  pencil.     This  shows  work, 

'••"'  •■'  ••» t»  ■  I"  rhil.Ii-  ilinn  iho  ton  common  practice  of  copying  engrav- 

mi",'i  (khii  llii-  iHilliiiiilieM  in  the  parlicuhir  branch  of  science. 

riiii  I  ill  If  liiMiU  IN  valiialdo  becuiiiu*.  in  some  ^e^pects,  it  is  certainly 

'♦   > •'  ?'.«»»di'  biMik  i\\  A  number  of  cilihle  funiii  unknown  to  the  public. 

I'nl.nhiiii,i,.|v,  iiiir  author  has  nut  given  us  the  time  of  the  year 
-li'H  U..\  nmjr  Ur  *  hai  left  tliis  to  conjecture.  If  found 
"  '"  i.mm*,  h'*  ^  If  peculiar  to  the  autumnal 
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mouths,  the  fact  ought  to  have  been  mentioned  at  the  close  of  tlio 
description.  In  this  respect  the  book  is  not  ^  a  plain  and  easy  account 
of  British  fungi."  We  are  surprised  at  such  an  omission.  We  know 
tliat  some  fungi  are  peculiar  to  autumn,  and  others  may  be  found  at 
all  seasons  of  the  year.  The  author  had  better  mention  the  time  when 
the  fungi  are  most  abundant.    It  will  render  his  book  more  available. 

Dr.  Badham,  who  has  written  a  work  on  the  esculent  fungi  of  Britain, 
is  quoted  by  Mr.  Cooke  as  saying : — 

'^  I  have  this  autumn  myself  witnessed  whole  hundred- weights  of  rich 
wholesome  diet  rotting  under  trees  ;  woods  teeming  with  food,  and  not  one 
hand  to  gather  it ;  and  this,  perhaps,  in  the  midst  of  potato-blight, 
poverty,  and  all  manner  of  privations,  and  public  prayers  against  im- 
minent famine.  I  have,  indeed,  grieved  when  I  have  considered  tlie 
straitened  condition  of  the  lower  orders  this  year,  to  see  pounds  innu- 
merable of  extempore  beef-steaks  growing  on  our  oaks,  in  the  shape  of 
JFutvUna  hepatica  ;  Affaricus  flavipes,  to  pickle,  in  clusters,  under  tnem  ; 
puif-balls,  which  some  of  our  friends  have  not  inaptly  compared  to  sweet- 
bread for  the  rich  delicacy  of  their  unassisted  flavour  ;  ffydna  as  good  as 
oysters,  which  they  somewhat  resemble  in  taste ;  Agaricus  deliciosuSf 
reminding  us  of  tender  lamb-kidney ;  the  beautiful  yellow  CharUarelle, 
growing  hy  the  bushel,  and  no  basket  but  our  own  to  pick  up  a  few 
specimens  in  our  way ;  the  sweet  nutty  Boletus^  in  vain  calling  himself 
oiulisy  where  there  was  none  to  believe  him ;  the  dainty  Orcella ;  the 
Agaricus  heterophyllus,  which  tastes  like  the  crawfish  when  grilled ;  the 
red  and  green  species  of  Agaricus,  to  cook  in  any  way,  and  equally  good 
in  all." 

We  are  afraid,  after  such  a  development  as  this,  that  some  of  the 
purchasers  of  Mr.  Cooke's  volume  will  be  hurrying  off  to  the  woods, 
expecting  to  find  '* tender  lamb-kidney,"  "beef-steak,"  "grilled  craw- 
fish," and  "oystei-s"  under  the  trees,  and  that  they  will  probably  come 
home  disappointed. 

The  author  has,  however,  carefully  drawn  and  described  several  of 
the  fungi  mentioned  in  this  rather  strongly-worded  passage, — the  extem- 
jwre  beef-steak,  Fistulinu  hepatica,  and  the  tender  lamb-kidney  mushrooui, 
Agaricus  deliciosuSy  for  example.  The  latter,  according  to  our  author,  is 
now  called  Lactarius  delidasus. 

As  this  book  may  very  possibly  fall  into  the  hands  of  persons  who  may 
have  occasionally  some  difficulty  in  procuring  a  family  beef-&teak,  we 
sincerely  hope  they  will  be  successful  in  finding  the  extempore  one, 
FisttUina  hepatica,  which  our  author  has  carefully  figured,  and  thus 
describes : — 

^Fis^ulina  hepatica  (Jiepar^  Lat.,  the  liver),  from  its  colour,  which 
resembles  that  of  the  liver.  This  fungus  assumes  a  great  variety  of  forms. 
In  its  earliest  stages  it  sometimes  looks  like  a  strawberry;  when  more 
advanced,  it  has  often  the  appearance  of  a  tongue.  One  of  its  continental 
local  names  is  Lingua  di  Castagna,  which  applies  to  this  resemblance. 
It  is  a  fleshy  juicy  fungus,  with  an  undivided  unstalked  piieus,  and  when 
cut,  presents  a  bright  streaky  appearance,  not  unlike  beetroot,  and  con- 
tains a  red  juice  ;  the  porous  under-surface  is  yellowish  or  flesh-coloured. 
The  trunks  of  old  oaks  ai*e  very  commonly  the  habitat  of  this  species, 
which  occasionally  attains  a  very  large  size.  When  old  it  becomes  rather 
toagh,  bat  in  all  its  stages  it  aflbrds  an  excellent  gravy,  and.  vAi^\i  ^qmw^<» 
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if  nlice/j  and  sriUed,  woaM  p*ss  for  a  gocNl  Wf-sUak.  Spramens  are 
liow  and  then  met  vitb  diat  would  fnmish  four  or  fire  men  with  a 
^T'/'/d  diriFier.  The  liver-o^kar  and  streak j  interior  are  sufficieni  |;aide8 
whereby  to  reeo^'nize  tiiis  species  onder  all  its  prutean  forms.'' 

We  a^rree  with  Mr.  Cooke,  that  the  fnngi  are  deserring  of  a  far  greater 
^harc  *A  public  attention  than  they  hare  hitherto  received,  ^  as  articles  of 
iit*Ay''  and  wc  think  that  hiA  book  is  well  calculated  to  incite  to  their 

studv. 

Speakin;^  of  tlie  sub-genus  Trirholoma,  our  author  savs : — 

**\i  is  extremely  probable  that  this  group  does  not  contain  a  single 
unwholesome  hpecies,  and  it  certainly  contains  several  with  very  fair 
esculent  firoperties.  The  whole  of  these,  and  indeed,  almost  every  species 
exce|it  the  common  mushroom,  are  characterized  by  the  majority  of  our 
countrymen,  as  *  toadstools.'  Let  us  hope  that  such  names,  which  were 
originat^Ml  and  have  been  perpetuated  in  ignorance,  will  soon  become 
extinct." 

Wc  are  afraid  that  tlie  author  will  long  have  slept  beneath  the  *'  daisy- 
nod  of  ]3ritjiin  "  before  this  state  of  things  will  be  realized.  Nevertheless 
his  book  cannot  fail  to  do  good.  There  is  truth  in  its  pages,  and  the 
knowledge  imparted  by  them  is  calculated  not  only  to  add  new  dainties 
to  the  table  of  the  rich,  but  to  enable  the  poor  to  provide  nutritious  food 
for  their  families  when  other  means  fail  them,  at  certain  seasons  of  the 
year. 

Wc  have  little  doubt  too,  from  the  accuracy  of  Mr.  Cooke's  previous 
works,  tiuit  this  volume  on  the  British  Fungi  is  a  safe  as  well  as  "plain 
and  easy  guide  "  to  these  jjlants.     lie  says  that — 

**  The  number  of  poisonous  species  has  been  greatly  exaggerated  ;  but  of 
these  there  are  many,  and  the  projierties  of  a  few  are  extremely  virulent. 
VV\>  have  always  imagined  it  prudent  to  taste  unknown  siMjcies  with 
caution,  since  wc  have  learnt  that  some  mycologists,  having  perhaps  more 
enthusiasm  than  caution,  have,  from  merely  tasting  very  virulent  species, 
sufVered  for  some  time  afterwards  considerable  pain  and  inconvenience." 

In  default  of  general  rules,  our  author  recommends  no  one  to  experiment 
on  species  which  are  unknown,  or  which  he  has  not  pointed  out  as  safe. 

•*  It  is  not  advisable  to  venture  upon  such  as  have  a  decidedly  acrid 
taste  in  the  raw  state,  unless  they  are  known  to  be  edible.  One  or  two 
species  whieh  possess  such  properties  when  uncooked,  are  wholesome 
when  dre^sed  ;  but  there  are  exceptions  to  the  general  rule.  If  only  such 
ppeeies  arc  employed  as  we  have  described  in  the  foregoing  pages,  and 
delineated  in  the  plates,  there  is  no  fear  of  unpleasant  results." 

The  author  thus  writes  about  his  cookery  of  the  T^copn'doH  m^tticum : — 

'*  A  gardener  brought  us  a  largo  puff-ball,  equal  in  size  to  a  lialf-qnarteru 
]«iaf,  and  which  was  still  in  its  voung  and  pulpy  state,  of  a  beautiful 
creamy  whiteness  when  cut^  It  Lad  been  found  developing  itself  in  a 
garden  at  Highgate,  and  to  the  fmtler  its  virtues  were  unknown.  We 
tt*  ctmen  cut  in  slices,  about   half  an  inch  in  thickness,  the 

Bled  off,  and  each  slice  dip)>ed  in  an  egg  which  had  been 
B  qninkled  with  bread-crumbs,  and  fried  in  butler  with 
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salt  and  pepper.  The  result  was  exceedingly  satisfactory ;  and  finding 
this  immense  fangus  more  than  our  family  could  consume  whilst  it 
remained  fresh,  we  invited  our  friends  to  partake,  and  they  were  as 
delighted  as  ourselves  with  the  new  breakfast  relish,  to  them  and  to  us — 
the  first,  but  we  hope  not  the  last  experiment  upon  a  fried  puff-ball." 

Mr.  Cooke  employs  such  excellent  material,  that  we  are  not  surprised 
that  he  can  make  a  good  dish  out  of  a  puff-ball.  His  skill  reminds  us 
of  French  cookery,  which  is  so  celebrated  for  its  metamorphosis  into 
excellent  eating  of  what  to  an  Englishman  would  be  exceedingly  un- 
palatable. 

Allowing  for  a  certain  amount  of  enthusiasm  so  pardonable  in  Mr. 
Cooke  as  a  naturalist,  we  cheerfully  commend  the  book  to  public  favour, 
as  probably  containing  much  that  is  true,  and  we  think  that  money  may 
be  saved  and  no  person's  health  endangered  by  its  purchase,  careful 
perusal,  and  a  trial  of  its  numerous  suggestions. 


The  Microscope  and  its  Revelations.    By  W.  B.  Carpenter,  M.D., 
F.R.S.,&c.    Third  Edition.    Churchill. 

THIS  new  edition  of  Dr.  Carpenter's  work  contains  an  account  of 
tlie  most  recent  researches  of  microscopical  writers  and  observers, 
and  although  it  is  many  years  since  the  first  edition  was  published,  this 
still  remains  the  best  text-book  of  microscopical  science  extant,  and 
(together  with  Mr.  Van  Vooi-st's  Micrographic  Dictionary)  forms  the  best 
existing  guide  for  all  classes  of  students. 
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QUARTERLY  RETROSPECT. 

ASTRONOMY. 

DURING  the  long  nights  of  the  winter  months,  the  telescopic  obsenrer 
is  mnch  busier  than  at  other  seasons  of  the  year  ;  and  although  the 
present  quarter  has  been  far  from  faTourable,  yet  a  few  discoveries  hare 
I)een  made  which  are  somewhat  important.  M.  D' Arrest  has  inaugurated 
the  erection  of  a  large  Munich  refractor,  at  Copenhagen,  by  the  discovery 
of  the  seventy-sixth  individual  of  the  group  of  planets  revolving  round 
the  sun  between  Mars  and  Jupiter.  His  successor  at  the  Leipzic  Obser- 
vatory— M.  Bruhna — has  signally  distinguished  himself  as  the  diaeoverer 
of  tico  comets  within  a  few  hours  of  each  other,  and  thus  proved  that  this 
branch  of  astronomy  is  equally  safe  in  his  hands  as  in  those  of  M.  D' Arrest, 
80  famous  for  his  successful  search  after  those  bodies.  In  thisy  however, 
M.  Bruhns  is  only  following  up  his  previous  well-earned  renown  at  the 
Berlin  Observatory,  where  he  detected  many  comets.  By  the  public  in 
general  those  discoveries  arc  looked  upon  as  the  result  of  chance ;  but  tliis 
is  far  from  being  the  case,  the  search  being  as  systematic  as  any  that  can 
possibly  take  place  under  the  circumstances.  Previous  to  finding  either  a 
planet  or  comet,  the  sky  has  to  be  sounded,  surveyed  and  triangulated  with 
the  greatest  accuracy — variable  stars  and  nebula?  avoided,  and  marked 
with  as  great  care  as  the  rocks  and  breakers  of  the  ocean — and  the  result 
has  been  that  within  the  Inst  ten  years  the  maps  of  the  smaller  telescopic 
stars  are  far  more  correct  than  tliose  which  are  visible  to  the  naked  eye.  It 
would  appear  probable  tliat  the  list  of  planets  is  now  nearly  full, — ^the  per- 
fection of  the  star-maps  does  not  seem  to  have  any  effect  in  adding  to  their 
numWr,  although  it  is  by  this  perfection  that  any  loose  straggler  is  in 
momentary  danger  of  being  detected.  Of  late  years,  those  planetary 
"nuggets*'  have  been  found  few  and  far  between,  contrasting  strongly 
with  the  rich  han*est  gathered  some  years  since  by  MM.  Hind,  Gold- 
schmidt,  and  Gasparis.  In  regard  to  comets  the  case  is  otherwise,  and  we 
may  always  expect  an  average  annual  supply  of  those  bodies.  In  con- 
sequence of  cloudy  weather  and  moonlight,  neither  of  the  new  comets  has 
l)een  favourably  seen  in  this  country,  so  that  we  must  defer  any  further 
notice  of  them  for  the  present. 
Daphne* — The  planet  Daphne  has  been  searched  for  during  the  last 
^  or  four  years  with  great  anxiety,  but  no  tidings  heard  of  it  until  the  last 
ha,  when  Dr.  Luther  detected  an  object  of  the  eleventh  magnitude 
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(on  August  31 ),  which  turned  out  to  be  the  missing  planet.  During  the  search 
instituted  for  it,  another  planet  (the  66th  of  the  asteroids)  was  detected, 
which  received  the  name  of  Pj^ti^Daphne.  This  asteroid  has,  therefore, 
the  distinguished  honour  of  being  No.  41,  No.  60,  and  No.  75,  of  the 
jproup  of  asteroids,  two  of  which  numerals  it  must  now  be  contented  to 
relinquish.  From  observations  on  August  31,  September  5,  and  September 
11,  there  can  be  no  doubt  of  its  identity  with  the  original  object.  Pseudo- 
Daphne  lias  received  the  name  of  Meleie  ;  the  planets  73  and  74  discovered 
on  A])ril  7  <'ind  August  29  respectively,  being  called  Cfytia  and  Galatea, 

Lunar  Mountains, — Mr.  Birt  has  detected  a  remarkable  chain  of  lunar 
craters  which  have  been  overlooked  by  Miidler  and  Schroter,  and  whose 
positions  arc  not  given  in  any  other  maps  of  the  moon.  They  are  situated 
on  the  surface  of  the  Marc  Tranquillitatis,  being  the  highest  portion  of  the 
wall  between  Menclaus  to  a  point  opposite  Plinius,  and  situated  on  the 
southern  border  of  the  Mare  Serenitatis.  It  is  very  seldom  that  they  can 
be  advantageously  seen,  and  Mr.  Birt  was  only  able  to  observe  them  in 
1861,  April  16,  and  1802,  May  5  and  October  29.  On  May  6,  1802,  he 
noticed  that  there  were  three  deep  craters,  hardly  distinguishable  from  each 
other,  being  quite  in  shadow ;  two  rocks  and  another  crater,  which  is 
isolated  from  the  further  continuation  of  this  wall,  were  also  seen,  they 
being  all  situated  at  the  end  of  the  promontory  called  Acherusia.  Mr. 
Birt  has  recognized  other  discrepancies  in  Beer  and  Msidler's  maps,  but 
does  not  consider  them  to  be  real  changes,  the  great  difficulty  of  seeing 
them  fully  accounting  for  their  omission. 

The  Elchies  Telescope. — The  great  equatorial  of  Ross,  furnished  with  a 
toloscope  of  eleven  inches  aperture  and  sixteen  feet  of  focal  length,  has 
boon  almost  lost  sight  of  since  its  appearance  at  the  Exhibition  of  1851. 
It  has  of  late  years  been  in  the  possession  of  J.  W.  Grant,  Esq.,  of  Elchies, 
Morayshire,  who,  however,  has  been  unable  to  make  as  much  use  of  it  as 
he  could  wish,  or  as  his  former  success  with  a  five-foot  telescope  in  India 
would  lead  one  to  anticipate — he  having  with  the  latter  Jnstrunient  dis- 
covered the  companion  to  Antaros  two  years  before  Professor  Mitchell,  who 
was  furnished  with  the  great  Cincinnati  refractor. 

Professor  Smyth,  who  examined  the  optical  and  mechanical  arrange- 
ments of  the  Elchies  telescope,  reports  highly  on  both  qualities.  When 
it  is  considered  that  one  portion  of  the  stand  alone  weighs  eleven  tons,  its 
firmness  and  absence  from  tremor  may  be  imagined.  In  the  double 
star  28  Aquilic,  Professor  Smyth  detected  a  new  or  third  companion, 
which  is  an  exceedingly  faint  object,  at  nearly  the  same  distance  from  the 
large  star  as  the  other  one.  In  the  triple  star  Delta  Aquiloe,  the  closer 
companion  was  identified,  but  it  was  found  that  it  had  decreased  in  bril- 
liancy, from  the  twelfth  magnitude  in  1833,  to  the  sixteenth  in  1802.  Two 
new  stars  of  the  fifteenth  magnitude  were  detected  at  61  and  107  seconds 
from  the  principal  star  in  the  beautiful  system  of  Beta  Cygni.  A  faint 
companion  of  the  same  magnitude  was  discovered  within  70  seconds  of 
Zeta  SagittiE.  New  stars  were  also  detected  in  the  neighbourhood  of  4.'52 
Cygni  and  1  Pegasi,  at  the  respective  distances  of  98  and  80  seconds  from 
the  principal  star,  and  three  new  ones  were  found  t«  accompany  312 
Pegasi,  at  the  distances  of  81, 100,  and  127  seconds  respectively.    In  the 
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sUr  222  Arietis,  gn^i  chang«s  have  Uken  pluw  since  llt3<, — tbe  prindpftl 
star  of  (be  sixth  m&gnitnd^,  and  vitihle  to  the  naked  eye,  hsTing  vmniahed 
completely ;  whilst  the  three  others,  which  in  1834  were  of  the  fifteenth, 
tenth,  and  ninth  ma^itndes  respectively,  when  viewed  through  the  Elchies 
telescope,  were  found  to  be  two  of  live  twelftli,  and  the  last  of  seren  a 
half  tn^nitudes.  This  may  serve  as  an  esatiiple  of  the  contuiual  and 
nsudlly  unnoticed  changes  which  axv  taking-  plaee  in  tlie  heavens.  As  a 
crucial  esperiment  of  Ihe  defining  power  of  the  telescope,  it  may  h«  Staled 
thnt  the  lilae  star  of  Gamma  Andromeda'  was  completely  and  more  than 
separated.  Scarcely  more  tlian  half  a  dozen  of  the  best  instruments  in  the 
world  at  the  present  time  would  be  able  to  eflect  this  separation. 

Groat  Comtt  -/ISfil. — The  Rev.  Mr.  Webh  has  recently  given  the  result 
of  his  observations  on  tlie  comet  of  1861,  in  regard  to  the  nncleus, 
envelopes,  the  Inminous  sector  or  fan,  the  coma,  and  the  tail.  The  en- 
velopes were  the  most  remarkable  portion  of  the  comet,  particniarlj 
the  night  of  June  30,  when  the  effect  produced  was  compared  to  a  number 
of  light,  hazy  cloud;,  fioating  around  a  miniature  full  moon,  and  when 
portions  of  six  of  various  lengths  and  degrees  of  curvature  could  be  distinctly 
traced.  From  a  general  rfiumi  of  his  observationa  made  up  to  July  23, 
Mr.  Webb  is  of  opinion  that  as  no  phase  was  visible  in  the  nucleus,  that 
this  part  "  eiUier  contained  no  concentration  of  opu([ue  matter  or  shone 
by  intrinsic  light."  The  axial  rotation  of  tbe  nucleus  also  seems 
proliable,  but  it  would  appear  probable  that  there  was  some  amount  of 
lil)ration  if  we  were  to  judge  by  the  swinging  motion  of  the  sector.  The 
latter  was  of  later  dale  than  the  envelopes  and  much  posterior  to  the 
pei'iheliou  passage ;  as  the  comet  retreated  from  the  sun,  the  envelope* 
ilescended  on  the  nucleus,  and  caused  perhaps  the  increasing  apparent 
density  of  tlie  whole  coma.  No  indications  of  rotation  were  perc«Ted 
in  the  tail.  The  angle  which  the  sector  and  envelopes  made  with  the  axit 
of  the  tail  would  lead  one  to  suppose  that  a  stranger  repulsion  or  i  ' 
resisted  emissive^foree  acted  in  one  direction  from  tlie  nucleus  than  ii 
oppoaite.  The  nebulous  veils  were  always  seen  better  on  one  aide  than  on 
the  other,  but  from  the  position  of  the  comet  in  its  orbit  no  satisfactory 
deductions  can  be  made  in  this  respect. 

Aeeording  to  urigAa  etprtstid  ty  corrapotideiM,  im  append  the  elaatnti  of 
thejirit  and  seeond eometi o/lhttyatr.—l'be  iii-st,  discovered  by  M.  Schmidt, 
at  Athens,  on  July  2,  near  the  stars  Beta,  Rho,  and  Sigma  Caesiopnte, 
was  at  its  shortest  distance  from  the  sun  on  June  22,  5-  43,  Greenwich 
mean  time.  The  longitudes  of  node  and  perihelion  were  respectively 
324"  30'  and  298^  35'.  The  inclination  was  8°  14',  the  motion  retrograde, 
and  the  logaritlmi  of  least  distance  0'902,  Tbe  second  comet  of  1B62  paned 
its  perihelion  on  August  2.1,  7'1  Berlin  mean  time,  the  longitudes  of 
node  and  perihelion  being  IST'  a  and  344°  16J',  the  inclinaUon  of 
orbit  0«f  3"  J  motion  retrograde,  and  the  Waiithm  of  least  distance 
g  9-9m. 

la  i'/'wyoH.— The  existence  of  dark  stars  in  the  Iwavens, 

^outrolM  tbe  motions  of  those  visible  to  the  eye,  which  idea  is  da« 

j*U   was    good-huinouredly    ridiculed  hy  Humboldt  in  his  corre- 

00  with  tlic  former.    It  is  now,  however,  made  o   matter  of 
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calculation,  in  at  least  twa  stars,  Sirius  and  Procyon.  In  respect  to  the 
former  star,  Peters  in  I80I  found  that  the  irregularities  in  its  position 
could  be  explained  by  the  motion  of  the  bright  star  about  an  invisible  one, 
the  latter  being  in  uniform  motion. 

In  respect  to  Procyon,  Besscl's  hypothesis  has  also  been  confirmed,  and 
a  binary  system  in  which  Procyon  moves  about  a  dark  star  in  an  orbit 
whose  plane  is  that  of  the  visible  heavens,  the  distance  between  the  com- 
ponents being  about  a  second  and  a  quarter.  The  actual  distance  of 
Procyon  from  the  Sun  being  approximately  known,  M.  Auwers  concludes 
tliat  the  mass  of  the  dark  body  is  about  one-half  of  that  of  the  Sun,  and  in 
any  case  the  mass  of  the  dark  body  must  be  at  least  a  hundred  times  as 
great  as  that  of  J  upiter.  If  Procyon  and  its  companion  have  equal  masses, 
tliat  of  each  would  be  greater  tlian  rVnths  of  the  Sun  ;  and  if  the  mass  of 
Procyon  is  equal  to  that  of  the  Sun,  that  of  its  companion  must  be  greater 
than  OAths  that  of  the  Sun. 

Mars.  —  By  observations  made  at  the  Oxford  Observatory  between 
September  18  and  October  26  of  the  present  year,  Mr.  Main  has  determined 
tlie  ratio  of  the  polar  to  the  equatorial  diameters  of  Mars  as  38  to  80,  being 
almost  exactly  the  same  as  found  by  Arago,  and  which  has  been  so  much 
doubted.  On  September  30,  the  ellipticity  was  found  as  245  to  244,  and 
on  October  17,  as  20  to  28,  which  are  the  extremes.  For  the  equatorial 
diameter  at  the  unit  of  the  distance,  Mr.  Maui  finds  0"*d8,  giving  a  real 
diameter  to  the  planet  of  4,882  miles. 

.  Comet  II,  of  1862.— Tliis  comet  was  observed  at  Ilobart  Towa  until 
September  21,  with  the  naked  eye,  at  which  time,  of  course,  it  was  not  at 
aU  visible  in  the  north  of  Europe.  Mr.  Knott  found  variations  in  the 
position  of  the  luminous  sector  to  the  extent  of  more  than  fifty  degrees. 

Star-Cluster  in  the  SoutJiern  Cross, — Tliis  object,  described  by  Sir  John 
Ilerschel  as  resembling  a  splendid  piece  of  jewellery  (the  stars  in  it  being 
'  compared,  from  their  various  and  beautiful  tints,  to  sapphires,  rubies,  topaz, 
and  emeralds),  appears  to  have  greatly  altered  of  late  years:  one  has 
cluuiged,  accord! np[  to  the  careful  observations  of  Mr.  Abbott,  from  green- 
ish-white to  bluish-purple ;  another  from  green  to  pale  cobalt ;  another 
from  green  to  ultramarine,  &c.  The  colour  of  stars  is,  however,  so  variously 
judged  by  different  eyes,  that  probably  the  above  discrepancies  are  due 
more  to  different  estimations  than  any  real  change. 

Suspected  Variable  Star, — In  searching  for  one  of  Herschel's  triple  stars, 
which  could  not  be  recognized  as  such  by  Struve,  with  the  great  Dorpat  tele- 
scope, Mr.  Dawes  immediately  perceived  the  looked-for  companion,  which 
was  equally  unseen  by  South,  Sir  John  Ilei'schel,  and  Smyth.  From 
the  fact  of  its  being  invisible  for  eighty  years  in  powerful  instruments  and 
well-trained  observers,  and  seen  in  tlie  present  year  with  a  telescope  of 
four  inches  aperture,  Mr.  Dawes  thinks  it  desirable  that  it  should  be  put 
down  upon  the  list  of  suspected  variables.  The  position  of  this  object  is 
R.A.,  lOh.  20m. ;  N.P.D.,  100°  32'  ;  the  magnitudes,  according  to  Mr. 
Dawes,  64>  8,  and  11^. 

Large  Meteor, — A  huge  bolide  made  its  appearance  on  November  27, 
which  was  visible  in  all  parts  of  the  British  Islands  and  France.    As  seen 
by  the  writer,' it  appeared  as  a  huge  globe  of  fire  of  a  balloon  shape,  almost 
VOL  II. — ^NO.  VI.  T 
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if  not  quite  as  large  as  the  Moon,  though  in  other  respects  bearing  no 
resemblance  to  that  body,  being  of  a  hazy  contour,  emitting  a  dagiling 
blue  light  at  first,  which  became  afterwards  of  a  yellowish  tint.  Although 
visible  for  only  a  few  seconds,  no  person  in  the  open  air  at  the  time  could  £ul 
to  notice  it  as  it  came  out  of  the  sky  with  the  quickness  of  a  flash  of  light- 
ning, and  disappeared  equally  suddenly,  its  course  being  in  the  direction 
from  Mars  to  the  Moon.  We  hope  in  our  next  to  be  able  to  give  some 
account  of  its  track  and  height. 

The  Catnptes  Rendus,  NoTcmber  17,  contain  a  letter  from  P.  Secchi  to 
M.  £lie  de  Beaumont,  concerning  the  planet  Mars,  in  which  the  former 
states,  that  there  can  be  no  doubt  that  the  white  polar  blotches  on  that 
planet  are  masses  of  snow,  or  of  clouds  condensed  at  the  poles ;  that  the 
persistence  of  the  blue  channels  show  them  to  be  seas^  and  the  red  patdies 
continents. 

The  comet  first  discovered  by  M.  Bruhns  will  be  visible  in  those 
latitudes  during  the  month  of  January.  On  January  1, 1863,  it  will  be 
close  to  the  star  Kappa  Corons  (of  A\  mag.),  and  not  far  distant  from 
the  star  Zeta  (of  4th  mag.).  It  travels  after  this  to  the  constellation  of 
Vulpecula,  and  is  close  to  Flamsteed  25  on  January  28  (of  Gth  mag.).  It 
is  at  its  greatest  brilliancy  on  January  1. 

The  second  comet  has  disappeared  at  present,  but  may  probably  be 
risible  at  the  end  of  February.  It  likewise  is  at  its  greatest  brilliancy  on 
January  1.    On  February  17,  it  is  in  the  constellation  of  Cetna. 


BOTANY. 

Artificial  Formati'>n  of  Cork.  —  M.  Casimir  de  CandoHe,  the  third  of 
that  name,  describes  the  mode  by  which,  in  Algeria,  superior  cork  is 
obtained  from  the  cork  oak.  Tlie  rough  corky  layer  b  remoTed  down 
to  the  subjacent  cellular  envelope,  or  irreen  layer,  during  summer  and 
autumn.  In  consequence  of  this  removal  a  new  corky  stratum  forms  upon 
tlie  ?reen  laver  at  a  variable  distance  from  its  denuded  surface.  This 
stratum  grows  in  annual  lavfTS  npon  its  internal  surface,  just  as  the 
original  worthless  corky  layer  did  :  but  it  is  much  finer,  and  more  dastic. 
After  seven  or  eight  years  it  is  sufficiently  grown  to  be  removed,  and  the 
same  process  is  repeated.  This  may  be  done  many  times,  and  new  cork 
removed  everv  seven  vears  io  an  almost  indefinite  extent. 

TV  Exhalation  of  Ozme  h^  Plants. — In  the  Ojmptfs  Rmdics^  M.  Kosman 
details  experiments  from  which  he  deduces  these  results  :  That  planta  db- 
enaraa:e  ozonised  oxy;:en  from  their  green  parts,  during  the  day,  in  grcAter 
ponJeraMe  «[uantity  than  exists  in  air.  During  the  ni;j:ht  the  same  tJtang 
takes  place,  if  accumulated  masses  of  ve::etation  are  in  vigonms  growth. 
Town  plants  disengage  less  ozone  during  the  day  than  conntry  plants ; 
hence  the  air  of  the  country  is  more  HtijiaRC,  In  the  midst  of  the  town 
there  is  more  ozone  in  the  air  at  ni^ht  than  during  the  day.  The  eotollas, 
or  coloured  parts  of  the  flower,  do  not  disengage  ozonised  oxygen  ;  and, 
lastly,  in  inhabited  rooms,  oxygen  does  not  generally  exist  ^  an 
state. 
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Hybrid  Plants  rehiming  to  their  Original  Speaes. — M.  Naudin,  having 
fertilized  plants  of  Datura  stramonium  with  others  of  D.  Tatula,  afterwards 
sowed  the  seeds  produced  by  this  union,  and  obtained  hybrids  of  the  first 
generation.  These  hybrids  were  isolated ;  and  a  few  seeds  coming  to 
maturity,  they  were  sown  in  April,  18C2,  and  produced  twenty-two  plants 
of  the  second  generation,  viz.,  five  of  Datura  stramonium  in  all  its  purity, 
whose  fruits  ripened  and  came  to  matunty ;  and  nine  typical  plants  of 
Datura  tatula.  The  remainder  were  more  or  less  of  a  hybrid  character. 
M.  Naudin  believes  that  this  third  generation  of  the  hybrids  will  turn 
completely  to  D.  tatula.  These  remarkable  facts,  which  demonstrate  the 
fact  of  the  spontaneous  disappearance  of  fertile  hybrids,  without  the  inter- 
vention of  a  crossing  with  one  or  other  of  the  parent  species,  appear  to 
M.  Naudin  at  present  inexplicable. 

Acclimatisation  of  Japanese  Plants, — M.  Simon,  writing  from  Japan,  con- 
tinues to  recommend  valuable  plants  for  introduction  into  the  Jardin 
d^ Acclimatisation,  The  hemp  palm  {Chamcerops  exceUa)  bears  a  tempe- 
rature of  1(P  Fahrenheit,  requiring  no  particular  care.  The  stalk  of  each 
leaf  is  covered  with  filaments  of  various  fineness,  of  which  the  coarsest  are 
used  for  ropes,  and  the  finer  for  nets.  Another  plant  he  speaks  of  is  the 
soja,  a  kind  of  bean  used  by  the  Japanese  for  a  condiment,  and  a  very 
savoury  adjunct  to  almost  every  Japanese  dish. 

Tlie  Sago  Palm. — Mr.  Wallace,  who  has  returned,  laden  with  valuable 
information,  from  his  Eastern  travels,  speaks  of  the  sago  palm  as  the  staff 
of  life  to  the  inhabitants  of  New  Guinea  and  the  adjacent  islands.  He 
described  it  as  a  truly  extraordinary  sight  to  behold  a  whole  tree  trunk 
converted  into  human  food,  with  as  little  labour  as  is  required  to  convert 
com  into  bread.  A  single  good  tree  will  produce  six  hundred  pounds  of 
sago  cakes ;  and  with  an  expenditure  of  ten  days'  labour,  a  man  may  pro- 
duce food  sufiicient  for  a  year's  consumption.  The  natural  result  is 
improvidence,  laziness,  degradation,  and  misery. 

Botany  of  North  Yorkshire, — Local  floras  and  local  faunas  being  of  great 
value  and  importance,  we  gladly  notice  the  preparation  of  a  work  to 
include  the  flora  of  this  interesting  part  of  England.  North  Yorkshire 
stands  midway  between  the  North  and  South  of  Britain,  and  can  claim  for 
its  own  about  three  in  four  British  species.  About  1,600  species  of  flower- 
ing plants,  ferns,  and  mosses  will  be  described  ;  and  as  a  valuable  adjunct, 
sets  of  the  rare  and  critical  plants  of  the  district  are  prepared,  containing 
each  about  one  hundred  specimens. 

7%e  Cotton  Substitute, — The  substance  proposed  by  Mr.  Harben,  and 
spoken  of  in  our  last  as  favourably  mentioned  as  a  substitute  for  cotton, 
has  now  long  been  known  to  be  the  fibre  obtained  from  the  Grass  Wrack 
{Zostera  marina).  The  subject  has  since  that  time  been  before  the  public, 
and  well  canvassed  by  practical  men.  The  result,  at  present,  appears 
to  be  that,  although  it  may  prove  useful  as  a  supplement  to  cotton,  or  for 
mixing  with  other  fabrics,  neither  the  nature  of  the  fibre,  nor  the  source 
of  its  8iipply,,renders  it  probable  that  it  can  make  us  independent  of  the 
cotton-plant. 

T   2 
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Tke  Potato  DUetue, — Dr.  de  Bar}',  of  Freibourg,  hjks  recently  pnUished 
a  pamphlet  containing  an  epitome  of  all  that  is  known  icgmrding  the 
potato  disease,  and  gifes  the  results  of  his  obsenrations.  He  finds  the 
theory  of  its  being  due  to  a  parasitical  growth  to  be  correei.  A  seed  or 
^M>re  of  the  parasite,  when  placed  in  the  leaf^  he  says^  will  penetrate  the 
tissue  in  twelve  hours,  and  in  sixteen  hours  it  bursts  through  the  lea^  and 
b  ready  to  reproduce  itself  at  the  rate  of  19,Gf!0  zoospores  for  every  square 
line  of  its  surface. 


CHEMISTRY. 


PURE  CHEMISTRY. — Among  the  various  matters  of  scientific  interest, 
we  may  notice  the  experiments  of  M.  Robinet,  with  reference  to  the 
purity  of  ice.  It  appears  that  water  is  rendered  almost  as  pure  by  con- 
gelation as  by  distillation  ;  the  calcareous  and  magnesian  salts  being 
forced  out,  in  the  act  of  freeziosr.  as  completely  as  the  more  soluble  salts. 
He  states  that  frozen  water  may  be  used  for  most  chemical  purposes 
in  place  of  distilled  water.  Dr.  RiidorfT  has  found  that  when  a  nline 
solution  has  frozen  to  such  an  extent  that  there  is  not  sufficient  water 
remaining  to  hold  the  salt  in  solution,  it  crystallizes. 

A  new  methoii  of  preparing  lu-posulphuric  acid  has  been  described 
by  Gelis  ;  it  consists  in  acting  on  sulphurous  acid  with  hydrated  peroxide 
of  iron ;  the  peroxide  is  so${»ended  in  water  and  sulphurous  acid-gas 
passed  into  the  solution  when?  a  compound  of  sulphurous  acid  and  peroxide 
of  iron  is  formed,  wliich  decomposes  in  a  short  time  into  hyposulphate 
and  sulphite  of  protoxide  of  iron. 

Mendius  has  found  that  when  the  nitrites  are  exposed  to  nascent  hydro- 
gen, a  transformation  takes  place,  and  an  amine  base  of  the  next  higher 
horaolo^us  alooh<d  formed  ;  the  metlioil  of  proceeding  was  to  act  on  a 
mixture  of  the  nitrite  with  sulphuric  acid  by  metallic  zincs;  by  this 
method  hydrocyanic  acid,  acetonitrile.  butyolonitrile,  and  benzonitrile, 
were  transformed  into  methylamine,  ethylamine,  amylamine,  and  a  new 
base  of  the  composition,  C .  H  ,N. 

The  conversion  of  aldehyd  into  alcohol  by  means  of  nascent  hydrogen 
has  been  accomplished  by  Wurtz.  To  effect  the  change,  all  that  is  neces- 
sary is  to  expose  a  dilute  solution  of  aldehyd  in  water  to  the  action  of  an 
amaliram  of  sodium,  when  part  of  the  aldehyd  becomes  resinified  and  the 
other  part  combines  with  hydrogen,  to  form  a  body  possessing  all  the 
properties  of  ordinary  alcohol. 

This  process  of  transformation  of  organic  bodies  by  the  introdaction  of 
nascent  hydro^n  seems  to  be  of  general  application,  for  Linneman  has 
chans^etl  snirar  into  mannite,  by  acting  with  sodium  amalgam  on  cane 
sugar,  which  has  been  changed  to  grape  sugar  by  sulphuric  acid ;  and 
benzoic  and  valerianic  aldehyds  have  been  converted  by  Fricdd  into 
benzoic  and  valerianic  alcohols. 

Mr.  J.  J.  Andre  has  lately  studied  the  action  of  chromSc  acid  on 
T«getable  alkaloids.    He  has  found  that  definite  crystallizable  compounds 
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can  be  prepared^  but  that  great  care  is  requisite  to  prevent  a  reduction  of 
the  chromic  acid  taking  place  ;  quinine  and  brucine  combine  in  two  pro- 
portions with  cliromic  acid,  but  cinchonine,  quinidine,  and  strychnine 
form  only  one  compound,  for  on  adding  a  solution  of  neutral  chromate  of 
potash  to  a  solution  of  a  salt  of  one  of  tliese  bases,  a  portion  of  tlie  base 
was  precipitated  from  the  solution,  and  the  neutral  chromate  of  the  base 
was  found  in  the  filtrate. 

The  formation  of  organic  compounds  by  synthesis  is  highly  interesting, 
inasmuch  as  it  is  a  great  onward  step  to  the  investigation  of  the  processes 
by  which  these  bodies  are  naturally  formed.  The  number  of  such  trans- 
formations is  rapidly  increasing,  and  no  doubt  eventually  some  light  will 
be  thrown  on  the  changes  that  occur  during  the  growth  of  animals 
and  vegetables,  and  the  formation  of  the  complex  and  varied  oiganic 
lH>dies  found  in  their  different  parts.  The  formation  of  acetylene  by  the 
passage  of  an  electric  spark  between  two  charcoal  points,  placed  in  an 
atmosphere  of  hydrogen,  is  of  great  interest,  inasmuch  as  it  is  formed  by 
the  synthesis  of  its  elements  without  the  pre-existence  of  an  organic  body ; 
and  starting  from  this  substance  a  whole  series  of  organic  bodies  may  be 
formed  by  further  synthesis,  as  has  been  shown  by  Berthelot,  who  made 
the  discovery  of  the  synthesis  of  acetylene. 

An  interesting  communication  by  Mr.  £.  Dancer  has  been  read  before 
the  Chemical  Society,  ^*  On  Hypobromous  Acid,"  in  which  the  author  has 
demonstrated,  by  most  conclusive  experiments,  the  chemical  properties  of 
this  body.  He  did  not  succeed  in  preparing  hypobromous  anhydride,  but 
found  that  the  hydrated  acid  could  be  produced  by  the  action  of  bromine 
water  upon  the  red  oxide  of  mercury,  similarly  to  hypochlorous  acid,  to 
which  it  had  a  great  analogy,  possessing  also  powerful  bleaching  properties. 
This  body  was  also  formed  by  the  action  of  bromine  upon  nitrate  of  silver, 
as  had  been  previously  shown  by  Mr.  Spiller.  •  It  was  impossible  to  prepare 
a  more  concentrated  solution  than  that  containing  six  per  cent. :  partial 
decompositipn  ensued  on  distillation  at  ordinary  pressures,  but  by  the  aid 
of  the  air-pump  this  could  be  prevented.  With  dilute  solutions  of  the 
caustic  alkalies,  bromine  gave  rise  to  the  production  of  bleaching  solutions, 
containing  soluble  hypobromites,  but  with  concentrated  solutions  bromates 
and  bromides  were  formed. 

The  General  Medical  Council,  after  some  deliberation,  have  resolved  to 
leave  the  grain  weight  unaltered,  and  to  retain  the  avoirdupois  pound  and 
ounce^  but  to  discontinue  the  use  of  the  drachm  and  scruple  in  the  Phar- 
macopoeia. The  confusion  occasioned  by  the  introduction  of  new  weights, 
and  the  difficulty  of  adapting  old  formulrc  to  a  new  system,  are  objections 
to  a  change  in  the  standard  weights  ;  but  considering  the  numbers  of  dif- 
ferent systems  of  weights  and  measures  now  existing,  the  introduction  of 
a  decimal  notation  would  afford  an  immense  simplification,  and  possibly 
prevent  many  mistakes. 

Dr.  Sheridan  Muspratt  has  recently  made  analyses  of  the  waters  of 
the  mineral  springs  of  Scarl>orough,  from  which  it  would  appear  that  there 
has  been  some  mistake  as  to  the  comparative  medicinal  properties  of  the 
north  and  south  springs,  the  north  spring  being  richer  in  magnesian  salts, 
but  containing  less  iron  than  the  south. 
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The  results  of  the  aualysis  are  expressed  in  the  following  tables  :- 


Nitrogen 
Carbonic  acid 


I  •  •         •  •  • 


North. 
Cabic  inches. 

7-4864 

43-3112 


South. 
Cabic  liidwi. 

7-»792 
38*0406 


Mean  temperature  of  the  water,  48^ 


Carbonate  of  lime     ... 
Carbonate  of  magnesia 
Carbonate  of  iron 
Carbonate  of  manganese 
Sulphate  of  magnesia 
Sulphate  of  lime 
Sulphate  of  soda 
Chloride  of  sodium  ... 
Chloride  of  potassium 
Cliloride  of  magnesium 

Silicic  acid 

Organic  matter,  &c.*... 


Sp.  gr.  of  the  water  ... 


Grains. 
42-354 

2-844 

l-4Co 

trace 
1)8052 
()J)-120 

7-060 

19-287 
3002 
1-941 
0-859 
traces 

246084 

100^3069 


Grains. 

34-846 
3-051 
1-996 
trace 

90-992 

69-637 
2-015 

19-540 
2-416 
0-920 
1063 
traces 

226-376 

1-0028378 


A  process  for  the  preparation  of  silicated  hydrogen  in  considerable 
quantities  has  lately  been  brought  into  notice.  Dr.  Martius  has  been 
engaged  in  making  metallic  magnesium  by  reduction  of  the  chloride  witli 
sodium ;  for  this  purpose  he  employed  an  eartlien  crucible,  and  on  ex- 
amining the  product  he  found  that  it  contained  silicium,  and  gave  off- 
inflammable  gas  during  solution  in  hydrochloric  acid.  By  introducing 
larger  quantities  of  silicium  he  was  able  to  prepare  the  gas  in  a  state 
of  greater  purity  ;  it  possesses,  like  phosphoretted  hydrogen,  the  singular 
property  of  spontaneous  inflammability. 

It  is  generally  stated,  in  books  on  chemistry,  that  camphor  has  a  tendency 
to  deposit  towards  the  light,  by  which  it  is  meant,  that  if  a  bottle  containing 
camphor  be  exposed  to  sunlight,  the  camphor  will  be  deposited  in  crystals 
on  that  part  of  the  bottle  which  is  turned  towards  the  light.  Mr.  C.  Tom- 
linson's  experiments  however  have  led  him  to  the  conclusion  that  beat, 
not  light,  is  the  cause  of  the  phenomena  observed.  He  exposed  a  great 
number  of  bottles  of  camphor  to  lifiht  under  diflerent  circumstances  (for 
instance,  when  immersed  in  water),  and  found  that  no  deposit  was  formed 
under  those  conditions  that  prevented  a  radiation  of  heat. 

II.  Applied  Chemistry. — A  patent  has  been  recently  taken  out  by 
Mr.  James  Webster,  for  a  process  for  making  oxygen  gas  from  nitrate  of 
soda,  and  at  the  same  time  obtaining  certain  other  valuable  products.  The 
process  consists  in  heating  a  mixture  of  the  nitrate  with  oxide  of  xinc  in 
retorts ;  the  nitric  acid  is  decomposed  by  the  heat  into  oxygen  and  nitrogen, 
the  soda  remaining  behind,  is  separated  by  water  from  the  oxide  of  zinc. 
It  is  proposed  to  employ  the  oxygen  in  metallurgical  operations^  and  for 
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the  prodaction  of  light ;  the  aoda  will  he  very  raloahle  in  aoap-making, 
and  for  many  other  parposea  to  which  thia  suhstance  u  applied. 

A  new  method  of  preparing  iodine  from  seaweeds  has  been  soggeated 
by  Mr.  M'Ardle ;  it  consists  in  fermenting  the  plants  in  water  until  the 
organic  matter  is  destroyed,  when  the  inorganic  salts  will  be  left  behind ; 
a  considerable  saving  is  effected  by  this  process,  for  in  the  old  method 
of  bnming  the  seaweeds  some  of  the  iodides  are  volatilized  and  lost. 

The  American  oil-wells  still  continue  to  furnish  large  quantities  of 
petroleum,  which  has  become  an  important  article  of  commerce.  It 
lias  been  proposed  to  employ  it  in  the  manufacture  of  illuminating  gas. 
Experiments  have  been  made  for  the  purpose  of  ascertaining  the  amount 
of  gas  furnished  by  the  destructive  distillation,  the  oil  being  allowed  to  fall 
into  a  heated  retort,  together  with  a  little  water.  The  result  was  satisfac- 
tory. A  great  advantage  in  the  gas  prepared  in  this  manner  over  coal-gas 
would  be,  that  it  would  be  free  from  sulphur  compounds,  and  would  not 
require  so  much  purification. 

Although  a  great  many  processes  for  rendering  textile  fabrics  fire-proof 
have  been  proposed,  a  really  good  method  for  accomplishing  this  end  is 
^1  a  desideratum :  it  is  rather  difficult  to  find  a  substance  that  answers  the 
purpose  completely,  is  cheap,  and  does  not  injure  the  fabric  in  any  manner. 
It  is  not  necessary  to  render  the  material  altogether  incombustible ;  but 
only  that  it  should  be  difficult  to  inflame,  and  that,  when  removed  from 
the  fire,  it  should  either  cease  to  burn,  or  at  least  should  only  smoulder. 
When  it  is  remembered  that  ladies  lobe  their  lives  at  the  rate  of  750  per 
annum  for  the  sake  of  their  skirts,  the  importance  of  the  subject  will  readily 
be  admitted. 

Until  quite  recently,  methylated  spirit  was  supposed  to  bo  undrinkable ; 
a  careful  investigation  having  been  made  by  eminent  chembts  for  the 
purpose  of  ascertaining  whether  or  not  it  could  be  rendered  })otable  by 
chemical  processes,  the  answer  seemed  to  be  decidedly  in  the  negative,  at 
least  with  respect  to  any  wholesale  purification  of  the  article.  This  hac>, 
however,  been  accomplished  by  Mr.  Eschwage.  He  simply  passes  the 
liquid  through  a  succession  of  charcoal  filters,  which  remove  the  unpleasant 
smell  and  taste.  The  only  part  of  the  process  which  is  claimed  in  the 
patent  is  the  management  of  the  filters,  which  are  so  arranged,  that  when 
the  first  becomes  exhausted  it  is  removed  and  replaced  by  the  next  in 
order,  and  the  new  filter  made  the  last  in  the  series,  so  that  each  filter  is 
worked  until  it  is  completely  exhausted.  The  peculiar  flavour  of  the 
metliylio  spirit  is  almost  perfectly  removed  by  this  treatment,  so  that  it 
could  be  employed  without  detriment  for  medicines,  dec.  Some  druggists, 
however,  seem  to  have  no  scraples  in  employing  the  impure  and  disagree^ 
able  liquid  in  the  manufacture  of  medicinal  tinctures.  The  consequences 
of  this  are  most  unpleasant,  both  to  the  patient  who  has  the  misfortune 
to  take  the  medicine,  and  to  the  physician  who  prescribes  it.  Draughts, 
intended  to  stop  sickness,  and  quiet  the  stomach,  have  quite  the  opposite 
effect,  and  dangerous  results  ensue. 

So  little  of  the  unpleasant  taste  and  odour  of  the  methylic  spirit  remains 
after  the  charcoal  treatment,  that  the  addition  of  any  flavouring  material 
completely  conceals  it ;  and  as  the  apparatus,  once  fitted  up,  involves  no 
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great  expense,  it  becomes  a  question  whether  the  addition  of  wood  spirit 
alcohol  will  any  longer  prevent  its  being  employed  in  the  manofactare 
spirituous  drinks,  so  that  the  ultimate  result  would  seem  to  be  disadrant 
geous  rather  than  otherwise,  for  it  will  put  a  stop  to  the  sale  of  methylat* 
spirit,  free  of  duty,  for  the  manufacture  of  varnish  and  other  commerd 
purposes. 

^l.  iiegnault  has  described  a  method  of  recording  the  temperature  ai 
pressure  in  balloon  ascents,  without  observation  of  the  aeronaut.  Tl 
apparatus  consists  of  a  series  of  tubular  reservoirs,  with  capillary  tub 
proceeding  from  them  ;  at  the  end  of  each  capillary  tube  a  larger  tub 
filled  with  chloride  of  calcium  is  fixed,  so  that  only  dry  air  can  enter  tl 
reservoir.  These  constitute  the  thermometric  system.  The  barometr 
consists  of  a  similar  series,  witli  their  reservoirs  immersed  in  melting  ic 
1  n  order  to  insure  the  temperature  of  the  ice  remaining  constant  in  tl 
extreme  cold  of  the  upper  regions,  it  is  recommended  to  surround  tl 
vessel  containing  the  ice  with  auother  vessel  containing  warm  water  j 
starting.  The  tubes  are  numbered  to  correspond  in  each  series.  To  dete 
termino  the  tem]>erature  and  ]>re83ure  at  any  moment,  it  is  necessary ' 
close  tlie  stop'Cocks  of  one  tube  in  each  series  simultaneously,  the  balloc 
not  being  in  rapid  motion  at  the  time.  The  density  of  the  air  contained  i 
the  tubes  is  afterwanls  determineil,  from  which  both  the  tem|>erature  ar 
pressure  at  the  time  of  closing  can  be  deduced. 


GEOLOGY  AND  PAL^TTONTOLOGY. 

A  YEAR  or  two  ago  no  geoloirical  doctrine  was  believed  to  be  bett 
demonstrated  than  that  which  declares  granite  to  be  a  fire-formi 
rock.  The  generalization  agreed  well  with  the  theory  known  as  Laplace 
—  really  Sir  W.  Ilerschers — of  the  consolidation  and  cooling  of  tl 
earth  from  a  fiery  state,  which  most  mathematicians  and  geologis 
accept ;  and  was  submitted  to  such  complete  discussion  in  the  famoi 
war  of  Wernerians  and  Huttonians,  that  the  pos^iMlity  of  the  idea  bein 
imperfect  or  wrong  was  neve^*  susi>ecte\l.  In  the  days  of  its  adoption,  ho? 
ever,  and  indeed  till  recently,  the  earth's  crust  was  re-^rded  as  a  mere  egj 
shell  of  some  ten  miles  thickness*  which  any  Plutonic  disturbance  migl 
pierce  ;  but  latterly  the  central  fluid  mass  has  been  placed  at  greater  an 
greater  depths,  till  now  there  is  probably  no  one  who  regards  it  as  likely  thi 
fluid  rock  is  forced  up  to  the  surface  of  the  eartli  from  its  centre.  Then  can 
the  researches  of  Mr.  Sorby  on  the  microscopic  structure  of  igneous  an 
intrusive  rocks ;  and,  as  is  \\ell-knoi^*n«  the  occurrence  of  cavities  ooi 
tnining  water  and  a  bubble  of  air«  in  their  constituent  crystals,  led  liii 
to  conclude  that  the  temperature  at  which  granite  was  produced  could  nc 
have  N>en  excessively  high,  and  that  water  in  a  heated  state  was  notabser 
fn^n  it  when  fonneil.  And  now  JV^fossor  Harknes^<  has  added  further  t 
the  evidence,  and  drawn  a  mo5t  imi>ortant  conclusion,  destined  we  believ 
to  he  generally  adopted.  WhUst  examining  metamorphic  strata  in  tl 
ids  of  Scotland,  he  has  found  that  the  virile  of  the  Plutonic  masM 
is  with  that  of  the  metamorphic  rocks,  and  accordingly  infei 
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that  in  that  district  at  least,  Platonic  masses  do  not  perform  the  office  of 
axes  in  elerations.  The  general  idea  is  that  the  granitic  rocks  poshing 
up  from  below  have  bent  up  the  orer-lying  stratified  beds  Hlce  the  tliateh 
on  a  hayrick ;  but  tliis  view  receired  a  rude  shock  some  time  sinoe^  when 
Mr.  Selwyn  discovered,  in  Victoria,  granitic  masses  whidi  pierce  old  strata 
without  affecting  their  dip,  the  dip  on  one  side  being  coincident  with  that 
on  the  other  side.  And  now,  in  Sutherland  and  Banfishire,  Mr.  Uarkness 
believes  the  facts  to  indicate,  that  the  water-fbrmed  deposits  werenpheaved, 
flexured,  and  contorted,  prior  to  the  period  when  granites  made  their 
appearance  in  them.  And,  finally,  he  tells  ns  in  so  many  words  that,  as 
regards  its  origin,  there  are  '*  abundant  features  which  would  support  the 
conclusion  that  granite  is,  in  that  district,  rather  the  result  of  an  excessive 
amount  of  metamorphic  action  than  a  Plutonic  rock.**  What  these 
^abundant features"  are,  it  would  have  been  interesting  to  have  learnt; 
but  one  that  could  not  have  been  undervalued  is  the  existence  of  the  meta- 
morphic rock  gneiss.  Knowing  as  everyone  does  that  that  seeming  granitic 
subetance  is  really  an  altered  sedimentary  deposit,  it  only  needs  tiie  hint 
to  comprehend  that  the  difierence  between  granite  and  gneiss  is  one  of 
degree  and  not  of  kind  ;  that  these  differ  much  less  from  each  other  than 
does  gneiss  from  a  water-formed  rock ;  and,  therefore,  when  all  the  pre- 
ceding facts  are  remembered,  it  recpiires  no  stretch  of  the  faith  to  lead  to 
the  conclusion  that  similar  forces  to  those  which  produce  metamorphio 
strata,  only  operating  through  longer  periods  or  in  greater  intensity,  may 
have  formed  granite.  This  would  account  for  the  correspondence  of  iCrite^ 
the  coincidence  of  dip^  the  presence  of  water-globules,  and  many  another 
otherwise  unaccountable  circumstance  ;  while  it  makes  no  demand  on  the 
assistance  of  deep-seated  central  forces.  It  is  nowise  our  function  to  follow 
this  thesis  further,  but  the  reader  will  probably  see  that  if  satisfactorily 
demonstrated,  it  will  necessitate  a  new  theory  of  the  elevation  and  depres- 
sion of  land. 

Tike  ariffin  of  river  valleys  has  long  been  a  moot  point  With  that 
pertinacity  which  always  characterizes  scientific  wars,  one  school  has 
muntained  that  rivers  erode  their  own  channels,  while  the  other  party, 
triumphantly  pointing  to  instances  where  sti^ams  go  out  of  their  way  to 
pass  through  mountains,  has  held  tliat  they  found  the  general  features  of 
their  courses  ready  formed.  In  this  state  of  our  knowledge,  or  rather 
ignorance,  Mr.  Jukes  comes  forward  to  solve  the  riddle.  His  explanation 
is  extremely  startling,  but  probably  in  its  general  features  true.  Before 
giving  an  analysis,  however,  it  will  be  but  fair  to  say  that,  in  our  judg- 
ment, the  new  doctrine  is  not  yet  fully  proved ;  and  that  tlie  essay  in 
question,  though  philosophically  conceived,  and  written  with  clearness, 
errs  in  sometimes  regardin*^  complex  and  debateable  theories  as  axioms. 

The  district  selected  for  typical  illustration  is  the  South  of  Ireland,  the 
central  plain  of  which  is  carboniferous  limestone,  some  300  feet  high. 
And  to  the  south  of  it  are  several  ranges  of  hills,  some  made  of  the 
subjacent  old  red  sandstone  and  Cambro-Silurian,  others  of  the  super- 
imposed Coal  rocks,  and  it  is  from  these  that  the  streams  to  be  mentioned 
rise. 

In  the  ease  of  every  river  examined,  including  the  Shannon,  Blackwater^ 
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Lee,  and  many  others,  it  becomes  evident  that  they  could  not  poisiblj 
haTe  excavated  their  Talleys  since  the  limestone  attained  its  prtsent  low 
leTel ;  for,  in  every  case,  after  draining  the  upper  part  of  a  valley,  the 
riTer,  instead  of  following  its  natural  and  shortest  course  over  the  lowest 
land  to  the  sea,  turns  aside  to  cut  through  high  blu£fs  of  old  red  sandstone 
or  older  strata  ;  and  if  these  deep  channels  were  dammed  up  to  the  height 
of  200  or  300  feet,  the  rivers,  instead  of  toppling  over  the  obstructions, 
would  have  taken  widely  different  courses.  Yet  Mr.  Jukes,  finding  that 
these  ravines  are  not  along  lines  of  faults  or  fissures,  and  failing  to  deteet 
any  signs  of  dislocation,  believes  that  the  existing  rivers  have  worn  their 
channels  through  the  hills. 

Now,  because  there  are  many  valleys  in  the  "  old  red  "  exhibiting  highly 
inclined  carboniferous  strata  resting  conformably  on  it,  the  conclusion  b 
legitimately  drawn,  that  the  rocks  of  these  parallel  latitudinal  valleys 
were  once  continuous,  and  have  been  denuded  subsequent  to  the  age  when 
both  systems  of  strata  were  thrown  into  great  lateral  folds.  Similarly, 
because  the  isolated  mountains  of  coal  measures  have  the  same  dip  and 
oontain  the  same  fossils,  it  is  r^arded  as  demonstrated — ^not  only  that 
the  solitary  hills  were  once  connected  by  intervening  rock  of  the  same 
kind,  but  that  the  coal  deposits  once  extended  continuously  over  all  the 
limestone.  All  this  vast  thickness  of  several  thousand  feet  has  then  been 
removed  ;  and  hence  the  ridges  formed  by  contortion  have  all  been  cut  off, 
and  the  country'  so  far  converted  into  a  plain  ;  and  it  might  be  easily  shown 
that  this  denudation  con  Id  only  be  accomplished  by  the  sea.  Mr.  Jukes 
believes  that  in  all  cases  where  the  conntry  is  fiat,  and  the  beds  are  not 
horizontal,  the  open  sea,  by  long  continued  action  over  it,  has,  **  like  a 
gigantic  planing  machine,*'  removed  tho  elevations. 

And  thus  it  becomes  evident  that  approximately  the  land  rose  up  as  a 
flat,  over  which,  from  the  beginning  of  the  upheaval,  the  drainage  will 
have  flowed  from  the  peaks  to  the  sea.  And  this  necessarily  implies  that 
the  deep  valleys  in  the  old  red  sandstone  containing  carboniferous  lime- 
stone did  not  then  exist,  but  that  the  carboniferous  and  old  red  rocks  were 
at  the  same  level.  And  the  point  of  the  paper  is,  that  the  wasting  action 
of  the  atmosphere  and  rain  is  regarded  as  the  cause  which  has  removed 
the  whole  mass  of  the  limestone  to  a  depth  of  oOO  feet,  and  so  formed  the 
valleys.  For  had  these  valleys  been  filled  up,  the  rivers  would  have  taken 
their  present  courses  over  the  old  red  sandstone  to  the  sea ;  and  as  the 
river  and  atmosphere  acting  together  would  necessarily  be  a  more  potent 
power  than  the  atmosphere  alone,  it  Is  conceived  that  the  rivers  would  deepen 
their  beds  faster  than  the  rate  at  which  tiie  level  of  the  limestone  descended. 
But  as  these  limestone  valleys  were  formed,  they  produced  lateral  rivers 
of  their  own,  flowing  to  the  east,  and  these  were,  of  course,  received  as 
tributaries  where  they  reached  the  original  steam ;  but  from  draining  a 
much  larger  area,  the  feeder  was  larger  than  the  river,  and  now  has  the 
appearance  of  being  the  river  itself. 

Such  is  the  theory  ;  and  it  certainly  accounts  satisfactorily  for  the 
tzistence  of  the  deep  tortuous  ravines  through  which  the  rivers  flow. 
While  there  is  no  difficulty  in  tlie  tliickness  of  rock  removed,  except  the 

UUnf  consideration  of  the  lapse  of  time  it  must  ivpresent^  for  in  county 
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Clare,  blocks  of  limetione^  which  formed  part  of  a  b#d  two  or  three  feet 
thicky  hare  been  waited  by  the  atmoephere,  till  all  now  left  to  rqixeeent 
them  are  mere  cakee  an  inch  or  two  thick. 

It  is  belieyed  that  thii  great  atmospheric  denudation  has  been  going  on 
ever  since  the  carboniferous  period  ;  for,  excepting  the  depression  during 
the  glacial  epoch,  Mr.  Jukes  regards  it  as  certain  that  the  South  of 
Ireland  has  been  dry  and  high  continuously  from  that  time. 

Should  tills  explanation  be  generally  accepted,  of  course  it  must  be 
applied  to  the  rivers  of  the  Weald,  and  many  in  the  North  of  England ; 
while  it  will  at  the  same  time  be  conceded  that  all  the  minor  features  of 
the  districts  are  the  result  of  a  gradual  action  on  the  soluble  rooksy  like  the 
melting  of  a  jelly-fish  in  the  sun. 

The  remains  of  a  large  placental  wtammal  have  been  detected  in  the 
upper  greensand  by  Mr.  Harry  Seeley. 

PreeervaUon  ofFoetUShelh.'-li  is  well  known  that  shelb  often  consist  of 
two  distinct  layers  ;  an  outer  one  secreted  by  the  margin  of  the  investing 
membrane  called  the  mantle,  and  an  inner  pearly  layer  secreted  by  the 
whole  of  the  mantle.  The  pearly  layer  is  composed  of  the  form  of  oaF- 
bonate  of  lime  crvstalliEing  prismatically,  called  aragonite^  while  the  outor 
layer  is  often  the  other,  or  rhombohednU  form,  called  caleite.  And  it 
has  for  some  time  been  observed  empirically,  that  the  shells  of  the  Chalk 
have  all  lost  their  inner  layers ;  while  in  some  other  deposits^  such  as  the 
Portland  oolite,  Cambridge  greensand,  &o.,  multitudes  of  the  fossils  have 
lost  the  whole  of  their  shells,  and  exist  only  as  moulds,  while  some 
other  genera  existing  with  them,-  and  often  nearly  idlied,  always  have 
the  shell  preserved.  This  has  induced  Mr.  Sorby  to  make  experiments 
on  a  large  number  of  recent  and  fossil  shells  ;  and  as  the  result,  he  finds 
that  when  the  shell  is  preserved  it  is  in  every  case  eakUe.  And  that 
shells  in  the  State  of  aragonite,  such  as  Trigonla,  always  have  a  tendency 
to  become  crystalline  by  taking  the  form  of  caleite ;  and  if  in  this  change 
the  conditions  are  more  favourable  for  crystallization  in  some  other  place 
rather  than  in  iitu  the  shell  disappears  altogether. 


MECHANICAL  SCIENCE. 

The  Middle  Lewi  Drain. — That  necessity  is  the  mother  of  invention 
is  nowhere  more  frequently  illastratcd  than  in  engineering  practice,  and 
the  inundation  of  Marshland,  in  consequence  of  the  undermining  of  the 
quicksand  foundation  of  the  great  outfall  sluice  of  the  Middle  Level  drain, 
has  caused  the  engineer  to  resort  to  several  novel  expedients ;  one  or  two 
of  which  from  their  value  and  ingenuity  deserve  permanent  record.  The 
drainage  waters  of  the  Middle  Level  district  are  conveyed  through  Marsh- 
land to  the  Oose  by  the  Middle  Level  drain,  which  had  at  its  termination 
an  outfall  sluice  with  three  openings,  each  twenty  feet  wide,  to  permit  the 
discharge  of  the  drainage  at  low  water,  and  to  prevent  tiie  reflux  of  the 
tide.  During  March  and  May  last,  the  bank  at  the  wing-wall  of  the  sluice 
was  undermined,  and  gave  way,  admitting  the  tide  to  the  drain^  and| 
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subsciiuontly,  by  the  failorc  of  its  banks,  to  the  Uarabland  disLrict  which 
has  &  separate  drainage.  It  is  not  necessnry  here  U>  narrate  the  series  af 
unsuccessrul  attempts  to  stay  the  progress  of  the  flood.  In  the  end,  Hr. 
Uawkshaw  sacceeded  in  fonuing  a  dara  which  lias  kept  out  the  tide  by  con- 
Btructiugtwoparallel  waits  scroEs the  drain, conBistingofclosepilea, extended 
gradually  from  each  gide  tovraids  the  centre  where  on  opening  of  ninety 
feet  was  left.  Across  this  opening  twin  piles  were  driven,  at  distances  of 
about  seren  feet  from  pair  to  pair,  and  with  a  space  of  eight  and  a  ha]f 
inches  between  the  pjlesof  each  pair.  Intlie  groove  between  tlie  twin  piles 
massive  panels  were  dropped  at  the  ebb,  when  the  flood  on  tlie  lands  was 
nt  its  lowest.  The  panels  were  sufficiently  strong  to  prereut  the  ingress 
of  the  tide,  until  by  filling;  up  tile  space  between  the  two  rows  of  piling 
with  puddle,  and  dropping  barge-loads  of  chalk  and  stone  against  thdr 
interior  and  seaward  faces,  the  taraporary  dam  was  converted  into  an 
impervious  and  durable  embankment.  It  now  remained  to  draw  off  Uui 
waters  from  the  flooded  land,  and  to  provide  for  tlie  futui'e  exit  of  the 
drainage  waters  of  the  Middle  Level,  which  otherwise  in  winter  would  have 
endangered  the  rescued  lands  as  ranch  as  the  tide  had  done  before.  For 
this  purpose,  Hr.  Uawksbaw  has  adopted  six  immense  iron  syplion^  tba 
nnmber  of  which  is  to  be  increased  to  fifteen.  Each  syphon  eonsista  of  a 
tu>)e  three  feet  six  inches  in  diameter  and  150  feet  long,  which  rising  from 
the  lowest  level  on  the  landward  face  of  the  embankment,  bend  over 
its  crest  and  dip  down  to  the  foot  on  the  seaward  faoe.  They  havo  valves 
at  each  end  which  permit  the  flow  of  the  water  from  the  dr«n  towards 
the  sea  whenever  the  tide  has  fatten,  so  that  the  level  of  the  water  in  the 
drain  is  aliove  that  outside ;  but  prevent  ita  reflux  on  the  return  of  tba 
tide.  A  ten  horse-power  steam-engine  and  air-pumps  are  employed  t« 
exhaust  the  air  from  the  syphons,  both  that  originally  in  them  and  tlut 
continually  disengaged  from  tlie  water.  About  50,001)  gallons  of  water 
per  minute  are  said  to  be  dischai^ed  by  the  sis  syphons  already  con- 
structed. 

Mr.  Thorold  lias  suggested  the  employment  in  future,  in  works  of  thit 
kind,  of  a  duplicate  sluice  at  the  back  uf  the  sea-sluice,  for  the  purpose  of 
keeping  up  a  head  of  water,  at  an  intermediate  height,  between  the  two 
sluices,  when  tlie  sea-sluice  is  closed  by  (he  tide  ;  so  that  the  hydrostatio 
pressure  may  be  distributed  over  twice  as  many  supports  as  hitherto. 

Dr.  Grimaldi  Iios  introduced  a  farm  ofboiltr,  similar  in  many  respects 
to  th«  old  uultitubalar,  but  in  which  the  system  of  tubes  b  maintained  in 
slow  revolution  about  tlie  axis  of  the  boiler.  The  generation  of  steam  is 
more  effective  tlian  with  fixcil  beating  surfaces,  and  the  boiler  space  for  a 
given  quantity  of  steam  may  bereduced  one-half.  A  small  engine  has  been 
constructed  in  Americs,  in  whicli  the  bi>iier  considered  asa  resenoir  of  steam 
is  dispensed  with.  The  steam  is  generated  at  the  instant  it  is  required  ina 
■mall  vessel  thirteen  inches  diameter  by  tliirty  inches  long,  into  which  the 
fesd  ivater,  previously  beatvd  l>y  the  exitaust  steam,  is  admitted  in  mnuwed 
(|UHntiti?>  nnd  in  the  form  of  spray.  This  spray  impinging  on  hig^y 
Jitalcil  iii,1:iIIk-  surfaces,  flashes  into  steam  and  is  superheated.  No  donbt 
M  tills  jiliiii  BoniB  of  tJie  sources  of  danger  and  waste  which  exist  in 
btcnin-vngincs  are  svoided,  but  a  most  serious  defect  is  probably 
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at  the  same  time  introdaced,  one  which  has  hitherto  proved  fatal  to  the 
success  of  the  air,  or  so  called  caloric  engine ; — ^viz. :  the  inefficiency  of  the 
furnace. 

We  discovered,  soon  after  writing  our  last  notice,  that  one  of  the  Lmoir 
motors  was  exhibited  at  South  Kensington,  and  occasionally  at  work  there* 
It  appears  to  be  a  perfectly  successful  application  of  the  force  of  the  explo- 
sion of  measured  volumes  of  coal  gas  and  air,  fired  within  dhe  cylindcTi  by 
the  ignition  of  the  poles  of  a  galvanic  broken  cirouit  at  each  end. 

Renewed  attempts  have  been  made  to  form  an  aUoy  o/fdeM  and  irtm, 
similar  to  that  found  naturally  in  meteoric  iron,  which  is  known  to  possess 
great  malleability  and  strength.  During  the  Russian  war,  Mr.  Fairbaim 
made  experiments  on  various  alloys  of  nickel  with  cast  iron,  but  without 
obtaining  any  increase  of  strength.  More  recently,  Mr.  Longmaid  has 
succeeded  in  alloying  nickel  with  iron  in  the  puddling  furnace,  produ^g 
a  material  more  nearly  resembling  meteoric  iron  than  that  experimented 
on  by  Mr.  Fairbaim.  The  Austrians  are  said  to  be  using  for  their  cannon 
an  alloy  called  Aich  metal,  firom  the  name  of  the  inventor,  and  composed  of 
copper  600  parts,  zinc  882  parts,  and  iron  18  parts.  Its  tenacity  and 
toughness  are  said  to  be  very  great. 

Ghtns  andlron-eased  Ships  still  attract  the  attention  of  engineers.  A  new 
form  of  rotating  projectile,  invented  by  Mr.  Woolcombe,  was  described  at 
the  last  meeting  of  the  British  Association.  It  is  in  form  a  thick  zone  or  cir* 
cular  disc, — ^in  fact,  it  is  cheese-shaped,  with  the  centre  of  gravity  eccentric^ 
or  not  coinciding  with  the  centre  of  figure.  It  is  fired  from  a  omooth-bove 
gun,  in  which  two  equal  and  parallel  segments  of  a  cylinder  havebeen  inserted, 
to  reduce  the  bore  to  the  same  sectional  form  as  tJie  shot.  In  consequence 
of  the  eccentricity  of  the  centre  of  gravity,  the  shot  rotates  in  its  flight,  in 
a  plane  parallel  to  its  faces,  and  perpendicular  to  its  axis,  and  this  alto- 
gether independently  of  any  rifling  of  the  gun.  Hence,  on  the  principle 
exemplified  in  the  gyroscope,  the  axis  about  which  the  shot  revolves  will 
remain  parallel  to  its  first  position  throughout  its  flight,  and  some  of  the 
causes  of  deviation  in  ordinary  round  shot  are  counteracted. 

Renewed  experimenis  ai  ShoeburynesSy  against  a  target  of  massive  teak 
framing,  with  armour- plating  resembling  that  of  the  Warrior  and 
Mtnotaur^  have  shown  that  4i-inch  and  5^inch  wrought- iron  plates 
can  be  easily  penetrated  by  Mr.  Whitworth's  steel  flat-ended  shells,  fired 
from  a  120-pounder  gun,  with  cliarges  of  from  23  lb.  to  25  lb.  of  powder. 
The  275  lb.  shot  from  the  Horsfall  13-inch  smooth-bore  gun,  with  a  charge 
of  75  lb.  of  powder,  was  also  fired  at  this  target,  and  smashed  through 
armour-plate,  backing,  and  skin,  canying  completely  away  several  super- 
ficial feet  of  the  target.  The  Whitworth  sheUs,  on  Uie  other  hand,  made 
comparatively  clean  punched  holes,  which  it  would  not  be  difficult  to  plug. 
The  difference  of  result  is  mainly  due  to  the  difference  in  diameter  of  the 
projectiles,  causing  fracture  with  Mr.  Whitworth's  shells  by  punching,  and 
with  the  Horsfall  shot  in  a  mode  more  analogous  to  cross-fracture.  The 
difference  of  the  charge  of  powder  in  the  two  cases  must  not,  however,  be 
overlooked. 

Thus  the  balance  of  superiority,  which  for  a  short  time  had  rested  with 
the  iron-clad  vesselsi  is  now  undoubtedly  revcrsed|  and  the  ^^m&  via 
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^^Bhtb  of  tlie  situation.  In  Fansiilsnngtheinflnenceof  these  esp«riineDt« 
*■  the  future  i>f  our  navy,  it  must  be  borne  in  mind,  that  although  it  will 
probably  be  found  to  bp  impoHsible  to  clothe  frigates  of  the  fVarrior  tjpe 
with  a  greater  thiekneu  of  iron  than  has  already  been  fumiBhed  and 
found  vulnerable ;  yet,  by  reducing  the  height  above  water,  the  American* 
have  been  ennbleil  to  use  7-inch  armour-pi  a  tea,  and  for  the  ErietVM 
Mottitori,  now  hullding,  it  is  said  10}-inch  plates  are  being-  employed. 

Tlie  (|ueHtion  of  the  relative  advantages  aad  disadvantageB  of  the  Wliit- 
worth,  Armstrong,  and  other  gnna,  has  not  Xmea  advanced  a  single  step  by 
the  recent  trials,  althougli  it  is  now  in  a  fair  way  for  settlement.  Th« 
mnnrkablc  results  obtained  by  Mr.  Whitworth  are  almost  entirely  due  t» 
the  form  and  material  of  his  projectile, —  a  form  and  mateTial  employed 
preriously  by  others  on  o  small  scale,  but  with  similar  re«Qlta. 

Some  remarkable  investigations  have  been  made  by  Mr.  Fronde,  Pro- 
fesaor  Rank !ne,  and  Mr,  Croesland,  on  (Ae  motion  of  ua'fa  and  the  rollitiff  of 
thip».  These  are  much  too  abstruse  for  quotation  here,  and  indeed  are, 
for  the  most  part,  of  interest  only  to  the  scientific  shipbuilder  and  mathe- 
matician. We  may,  howovcr,  mention  an  incidental  result  of  Professor 
Ronkiue's,  which  possesses  greater  claims  to  popular  notice.  The  heig^it 
of  waves  is  a  subject  on  wbicti  savans  and  sailors  havolong  bad  a  dispute ; 
the  former  otfirming  that,  by  actual  meaanrement,  they  do  not  exceed 
twenty  to  thirty  feet  from  trough  to  creit,  at  tlie  maximum  ;  the  latter, 
who,  from  their  long  familiarity  with  the  sea,  should  know  of  what  they 
speak,  maintaining  that  they  constantly  rise  in  storms  to  a  height  of  B 
hundred  feet,  or  more.  M.  Michelet  not  Tery  long  ago  asserted,  with 
warmth  and  sarcasm,  that  the  olT-hand  scepticism  of  ecientiSc  men  on  this 
suliject  was  in  exceedingly  bad  taste,  and  that  the  sailors  were,  in  his 
opinion,  in  the  ri^ht.  Professor  Raukine,  however,  is  able  to  justify  his 
scepticism.  He  shows  tliat,  in  a  vessel  floating;  on  waves  and  rolling 
periodically  in  consequence  of  successive  impulses,  the  apparent  direcHm 
and  force  of  gravity  undergoes  considerable  changes.  Hence  the  sensationi 
of  a  passenger  in  such  a  vessel — whose  body  accompanies  tlie  vessel  In  ber 
movements,  and  describes,  like  each  particle  of  water,  a  circular  orUt, — 
are  really  the  same  as  if  the  force  of  gravity  changed  in  that  manDer. 
Such  a  person  judges  of  the  height  of  the  crest,  and  steepness  of  th« 
wave  front,  not  according  to  the  real  elevation  and  position  of  the  crent, 
but  according  to  its  perpendicular  distance  from  a  plane  which  seema  tO 
be  level,  but  which  is  really  very  far  from  horizontal.  The  sailor,  in  fart, 
measures  tlie  wave  in  a  diagonal  direction,  which  his  sensations  lead  him 
erroneously  to  believe  vertical.  "This  delusion  seems  to  account," S«y a 
Professor  Rankine,  "for  the  exaggerated  deacriptidus  which  we  hear,  ef 
waves 'mountaius  high,'  and  which  present  so  strange  a  contrast  to  tho 
results  of  accurate  mcaTOrement,  For  example,  the  waves  which  Dr. 
Hcoreaby  measured  in  the  Atlantic  Ocean,  and  found  to  be  about  thirty 
feet  higli,  would  seem,  when  estimated  by  the  eye,  underthe  circumstances 
just  mentioned,  to  be  upwards  of  ninety  feet  higli,  and  of  terrific  ateepnen- 
The  same  delusive  judgment  as  to  the  height  of  waves  and  the  direction  of 
gravity  accounts  also  for  the  ap[iearanca,  that  many  have  ol>serTcd,  of 
enormous  waves  seeming  to  sink,  and  as  it  were  melt  away,  just  before  ' 
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reaching  the  ship.*'    This  is  far  from  being  the  first  time  that  science  has 
shown  the  evidence  of  the  senses  to  be  a  fallible  guide. 

Mr.  Robert  Aytoan  has  suggested  a  new  Safefy^BrMk  for  roihoay  trains 
to  the  Scottish  Society  of  Arts.  He  proposes  to  fix  to  the  sleepers,  between 
the  rails,  a  longitudinal  stringer  of  timber,  five  inches  square,  to  be  com- 
pressed by  a  pair  of  compound  bladed  springs,  of  any  requisite  amount  of 
power  affixed  beneath  the  break- van,*  and  under  the  command  of  the 
guard.  The  plan  has  some  merits,  but  it  is  probable  that  the  continuous 
breaks,  already  to  some  extent  introduced,  afford  a  readier  mode  of  pro- 
portioning the  break-power  to  the  heavy  trains  now  run  upon  railways, 
and  they  have  the  advantage  of  preventing  shock,  by  distributing  the 
tarding  power  to  all  the  carriages. 


MEDICINE,  SURGERY,  AND  THERAPEUTICS. 

MEDICINE. 

OrahawCt  Method  of  Diafysis  in  Oases  of  Poisoning,  —  This  method 
of  analysis,  invented  by  the  Master  of  the  Mint,  is  becoming  valuable 
as  an  aid  in  the  investigation  of  the  contents  of  the  stomach,  &c.,  in  cases 
of  poisoning.  The  chief  difficulty,  hitherto,  has  been,  that  the  contents 
of  the  stomach  are  too  viscid  to  pass  through  any  filtering  material,  and, 
consequently,  the  separation  of  any  poison  is  much  impeded.  Dialysis 
here  comes  in  very  usefully,  and  may  be  thus  practised  : — A  round  vessel 
of  glass,  open  at  tlie  top  and  bottom,  is  taken  :  across  the  opening  below 
is  stretched,  and  firmly  tied,  a  piece  of  De  la  Rue's 'parchment- paper;  the 
vessel  is  then  placed  in  a  dish  with  sufficient  distilled  water  to  reach  and 
cover  the  parchment ;  the  substances  to  be  dialysed  are  then  introduced 
into  the  glass  vessel  and  allowed  to  stand  for  twenty-four  hours.  The 
membrane  will  allow  substances  of  crystalline  form  to  pass,  but  retains 
those  without  definite  shape,  as  gum,  gelatine,  albumen,  &c.  By  this 
means,  the  crystalline  alkaloids,  morphia,  strychnia,  &c. ;  numerous  metallic 
salts,  as  corrosive  sublimate,  arsenic,  and  so  on,  wllj  be  found,  if  originally 
present  with  the  matters  submitted  to  dialysis,  in  thin  and  clear  solution, 
in  the  containing  dish ;  when,  of  course,  the  tests  for  the  identification 
of  the  suspected  poison  can  be  easily  and  satisfactorily  applied. 

Researches  on  Diabetes, — Dr.  Pavy,  professor  of  physiology  in  Guy's 
Hospital,  has  lately  published  a  work  on  this  obscure  disease.  According 
to  Bernard,  a  French  physiologist,  the  starchy  matters  that  we  take  in  our 
food,  after  being  acted  on  by  the  saliva,  become  grape  sugar,  which  is 
soluble,  and  is  absorbed  by  the  stomach,  passing  through  the  liver  un- 
changed, to  the  lungs,  where  it  meets  with  the  oxygen  of  the  air ;  a  slow 
combustion  then  taking  place,  which  aids]  in  the  production  of  animal 
heat.  But  by  a  well  conducted  series  of  experiments  by  Dr.  Pavy,  it  is 
shown  that  grape-sugar,  if  present  in  the  blood,  invariably  produces  diabetes, 
not  being  burnt  off,  but  passing  out  of  the  system  by  the  kidneys.  The 
following  are  his  views :— Just  as,  in  the  vegetable  economy,  starch 
'becomes   sugar  before  it  is  carried  over  the  system  of  the  plant,  and 
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becomes  again  insoluble  as  lignin,  or  cellulose ;  so  starcb,  in  the  animal 
digestiye  tract,  after  being  acted  on  by  the  saliva  (without  which  action 
starch  is  perfectly  indigestible),  becomes  soluble  sugar,  preparatory  to 
becoming  insoluble  again  in  the  liTer,  as  amyloid  matter,  or  insoluble  liyer- 
starch.  The  further  destination  of  the  amyloid  matter  is  not  yet  known ; 
but  it  probably  is  changed  into  fat.  This  amyloid  matter  is  converted 
into  grape-sugar  only  in  disease,  and  as  a  result  of  death.  The  exact 
nature  of  the  process  by  which  amyloid  is  converted  into  grape-sugar,  in 
disease,  is  not  precisely  known ;  but  some  forms  of  nerve  disturbance,  and 
some  chest'affections,  will  act  as  exciting  causes :  so  also  will  the  eating  of 
asparagus,  of  carrot,  and  dandelion.  When  ihla  change  is  taking  place, 
of  course  grape-sugar  enters  the  blood,  and  passes  oflP  by  the  kidneys,  the 
symptom  called  diabetes  being  produced.  As  regards  treatment.  Dr.  Pavy 
recommends — not  to  refrain  from  drinking  water,  not  to  ^ve  acids  as  drinks. 
The  food  should  consist  of  as  much  animal  food  (which  is  destitute  of 
starch)  as  possible.  Farinaceous  and  saccharine  articles  of  diet  to  be  most 
scrupulously  avoided.  By  this  means,  the  system  being  deprived  of  its 
principal  source  of  sugar,  the  disease  is  held  in  check.  Claret  is  the 
most  suitable  wine  ;  dry  sherry  may  also  be  drunk.  Fat  is  suitable  ;  and 
also  cod-liver  oil.  A  great  desideratum  in  tliis  complaint  has  been  a  kind 
of  bread,  so  to  speak,  destitute  of  starch ;  the  bran  biscuits  and  gluten 
bread  being  very  distasteful.  Dr.  Pavy  lias  invented  a  very  palatable 
substitute  for  bread,  which  is  prepared  under  the  name  of  almond  food  by 
a  London  baker,  under  Dr.  Pavy's  instructions ;  and  which  consists  of 
eggs  and  blanched  almonds,  freed  from  sugar  and  gum,  but  retaining  their 
oil. 

SURGERY. 

Bemoral  of  Portion  of  the  Lower  Jaw  in  a  case  of  Fixed  Closure.  •  -A 
somewhat  novel  operation  was  performed  by  Mr.  Christopher  Heath,  at  the 
Westminster  Hospital,  London.  The  subject  of  it  was  a  3'outh  of  fifteen, 
who  for  six  years  had  been  in  the  following  distressing  state. — ^The  jaws 
were  firmly  closed  on  each  other,  the  teeth  of  the  upper  jaw  overlapping 
those  of  the  lower  :  the  only  way  in  which  food  (and  even  then  only  soft, 
semi-fluid  food)  could  \)e  introduced  into  the  mouth,  was  by  coaxing  it 
through  a  small  aperture  between  two  teeth  on  the  right  side.  The  boy 
was  admitted  on  the  1st  of  July,  in  a  most  emaciated  state  ;  and  on  the 
8th,  chloroform  having  been  administered,  Mr.  Heath  removed  a  wedge- 
shaped  piece  of  bone,  by  means  of  the  saw,  from  the  lower  jaw  on  its  right 
side,  and  consisting  of  its  whole  thickness.  By  this  means  a  false  joint 
was  formed  ;  and  the  operation  succeeded  so  well,  that  when  the  boy  was 
discharged  in  September  (the  wound  being  entirely  closed),  he  was  able 
to  open  his  jaws  to  the  certainly  very  useful  extent  of  seven-eighths  of  an 
inch. 

Oakum  as  a  Substitute  for  Lint. — Dr.  Say  res,  surgeon  to  the  Bellevuc 

Hospital,  in  New  York,  states  that  for  many  years  he  has  had  a  decided 

reference  for  picked  oakum  as  a  substitute  for  the  much  more  expensive 

ig6on*s  lint.  His  recent  ample  experience  as  an  operator  confirms  him 
4  view.    Lint,  in  fact,  especially  when  composed  of  cotton^  ia  rather 


.     SCISNTIFIC   SUMMARY.  281 

ftn  obtaraiing  (closing-ap)  than  an  absorbing  agent,  being  wetted  by  the 
discharges  from  a  wound  only  at  the  point  of  contact,  its  sabstance  never 
being  traversed  ;  and  thus  the  passage  is  obstructed  rather  than  favoured. 
Picked  oakum,  on  the  contrary,  becomes  soon  saturated,  and  keeps  the 
surface  of  a  wound  clean  and  dr^'.  It  drains  off  the  discharges  like  a 
syphon,  rendering  it  necessary  to  place  india-rubber  sheeting  or  oiled 
muslin  under  the  wound.  When  there  is  much  inflammation,  if  the 
oakum  be  wetted  in  cold  water,  and  the  air  excluded  by  wrapping 
a  little  oiled  muslin  round  the  part,  a  neat  and  comfortable  poultice 
is  secured.  When  a  ball  has  traversed  the  parts  through  and  through, 
a  few  fibres  of  oakum  passed  through  by  means  of  an  eyed-probe  will  keep 
the  wound  fresh  and  clean.  The  insignificant  price  of  oakum  is  another 
strong  recommendation.* 

Remowtl  of  Tumours  from  the  Wino^pe  hy  the  Aid  of  the  Laryngoscope, — 
The  Laryngoscope  is  an  instrument,  the  honour  of  inventing  which  is 
claimed  by  some  for  Professor  Czermak,  by  others  for  Signer  Garcia,  the  cele- 
brated singer.  It  consists  essentially  of  a  little  square  steel  mirror,  and  a  re- 
flector. The  mirror  is  pushed  to  the  back  of  the  throat  above  the  opening 
of  the  windpipe,  and  light  thrown  on  it  from  the  reflector  :  the  reflector 
itself  being  illuminated  by  a  lamp.  By  this  means,  the  interior  of  the 
larynx  {i,e,  the  upper  part  of  the  windpipe)  may  be  clearly  seen  reflected 
on  the  mirror.  Tlie  subject  of  the  above  operation  applied  to  Dr.  Gibb, 
of  Portman  Square,  for  hoarseness  and  partial  loss  of  voice,  which  had 
existed  for  twelve  years,  and  had  resisted  evej*y  tried  method  of  treatment. 
By  the  aid  of  the  laryngoscope.  Dr.  Gibb  discovered  two  small  tumours, 
the  size  of  peas,  situated  within  the  windpipe.  These  were  removed ; 
and  the  complaint  that  had  existed  for  twelve  yeai's  completely  dis- 
appeared. 

Astigmatism, — This  is  an  affection  of  the  eye,  which  has  hitherto  been 
considered  rather  a  rarity,  but  which  Professor  Donders  has  lately  shown 
to  be  not  uncommon,  occurring  in  about  two  out  of  every  hundred  that 
have  been  seen  by  him  for  weakness  of  sight.  It  consists  in  an  unequal 
degree  of  curvature,  on  comparing  two  principal  sections  (meridians)  of  the 
cornea.  The  result  is,  that  objects  are  seen  further  off  in  one  meridian 
(say  the  vertical  one)  than  in  the  other  (the  horizontal).  In  the  case  of 
the  present  Astronomer  Hoyal,  the  furthest  point  of  distinct  vision  in  the 
erect  meridian  was  three  and  a  half  Inches,  whilst  in  the  transverse 
meridian  it  was  five  inches.  As  a  consequence,  points  are  seen  as  lines : 
whence  the  name,  from  a,  without,  and  stigma^  a  point  or  mark.  The 
following  proceeding  will  make  manifest  the  affection,  if  present: — A 
luminous  point,  as  the  sunlight  streaming  through  a  small  hole  in  the 
closed  shutters,  is  looked  at;  and  between  the  eye  and  this  point  are 
passed  in  succession,  a  slightly  convex  and  then  a  slightly  concave  lens. 
The  point  of  light  will  alternately  appear  extended  in  two  opposite  direc- 
tions, that  \%  vertically  and  horizontally  :  the  direction  of  the  line,  under 
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the  use  of  convex  glass,  is  tlie  same  as  that  of  the  meridian  of  greatmt 
curvature  ;  n'liiUt  the  concave  glass  sliows  Ihe  direction  of  least  carvatore 
nf  tlie  cornea.  Tlie  remedy  consUte  in  the  use  of  cylindrical  glasses,  made 
hj  dividing  a  glass  cylinder  parallel  to  its  loug  axis.  A  glass  prepared  in 
this  way  eserts  an  inSuence  on  light  fallin-  on  it  in  a  plane  [>erpendicular 
to  its  axis,  whilst  on  light  falling  in  a  plane  parallel  to  its  axis  it  has  no 
affect ;  so  that  lh«  faulty  diameter  of  the  cornea  is  compensated  for, 
and  the  correctly  curved  diameter  is  not  interfered  with. 

TVaHqilafUation  of  TerJ/i.—At  the  congress  of  German  dentists,  held  in 
September,  1862,  M.  Suersen,  of  Beriin,  slated  that  he  considered  Faulk* 
net's  orange  vulcanized  india-rubber  as  preferable  to  all  other  kinds :  be 
had  analysed  it,  and  found  it  innocuous.  When  made  up  for  the  purpose 
of  fitting  in  arlificittl  teoth,  it  was  necefisary,  he  found,  to  suhjeet  it  for 
an  hour  and  a  quarter  lo  steam,  heated  under  pressure  to  between  360°  and 
38G°  Fahrenheit,  lie  also  staled  that  transplantation  of  teeth  had  been 
piactiaed  by  Mitsdierlich  of  Berlin  for  the  last  eighteen  months.  I" 
method  was  to  implant  into  an  empty  tooth-socket,  a  human  tooth  tkat 
had  been  extracted  some  time  previously.  The  tooth  itself  took  no  pari 
iu  forming  the  union  ;  but  material  was  thrown  out  by  the  socket  which 
firmly  fixed  the  tootli  in  its  place.  The  chief  conditions  of  success  were, 
that  the  individual  should  not  be  too  old,  should  be  in  good  general  heallb, 
and  the  socket  for  the  tooth  should  be  sufficiently  large.  Mitscherlich  had 
been  euecesstul  in  eight  eases  out  of  ten.  M.  Siiei'son  himself  owing 
lo  want  of  good  selection  of  teeth,  not  quite  so  fortunate. 

THBRIPEDTICS. 

Nicotine  as  an  Antidote  to  Tetanvt.  —  In  November,  1856,  the  BeT. 
Professor  Haughton,  of  Trinity  College,  Dublin,  read  a  paper  in  the  Royal 
Irish  Academy,  in  which  he  showed  that  in  frogs  poisoned  by  strychnia, 
the  effect  of  the  poison  is  counteracted  by  nicotine  (the  active  principle  of 
tobacco).  The  causes  of  tetanus  are  chiefly  three  ;  that  form  which  ari 
from  the  irritation  c>f  uerlain  kinds  of  wounds,  conjoined  probably  with 
atmospheric  influences;  tliat  form  arising  from  no  ascertainable  cause 
(of  course  there  ii  a  cause,  but  it  cannot  as  yet  I)e  traced),  in  which,  how- 
ever, there  is  generally  a  story  of  exposure  to  cold  and  wet;  and,  lastly, 
the  form  which  results  from  the  taking  of  stryclinia.  The  first  species  is 
called  Traumatic  ;  the  second,  Idiopathic  ;  the  titird,  differing  slightly  in 
its  symptoms  from  the  other  two,  is  Tetanus  from  strychnia.  To  resume  ; 
in  IBfiS,  Dr.  T.  O'Reilly,  of  St.  Louis,  Missouri,  in  a  case  in  which 
six  grains  of  strychnia  had  been  swallowed  (a  poison  so  virulent,  that 
half  a  grain  is  sufficient  to  destroy  adult  human  life),  brought  the  patient 
round  again,  by  administering  an  infusion  of  dry  tobacco  leaves, 
Haughton  has  lately  published  a  pamphlet  on  the  subject,  in  which  be 
gives  the  result  of  treatment  by  this  method  in  four  cases.  The  first  ci 
was  traumatic,  and  the  patient  was  dying  when  seen  ;  but  the  effect  of  the 
nicotine  was  well  marked,  although  life  was  not  saved.  The  nicotine  was 
given  in  one-drop  doses :  there  was  an  immediate  relaxation  of  the  tetanic 
n  in  the  muscles  of  the  face,  throat,  and  chest.    The  second  case  w 
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idiopathic;  there  had  been  exposure  to  cold.  The  patient  recovered  entirely 
in  eleven  days;  during  which  44  drops,  or  26*4  grains  of  nicotine,  were  taken 
by  him.  Tlie  effect  of  the  nicotine  was  as  follows : — There  was  an  immediate 
relaxation  of  the  muscles  of  the  back,  abdomen,  and  chest ;  a  cessation  of 
delirium  ;  a  slight  increase  in  the  number  of  pulsations  at  the  wrist ;  pro- 
fuse sweating — the  perspiration  having  an  intolerable  odour  of  snuff ;  and 
a  tendency  to  deep  sleep.  The  third  case  was  that  of  a  boy  who  was 
treated  in  the  Meath  Hospital,  by  Dr.  P.  C.  Smyly :  the  boy  had  taken 
four  grains  of  strychnia ;  and  in  liis  case,  emetics  had  been  given  with 
effect.  An  ounce  of  cut  cavendish  was  put  into  a  jug,  and  a  pint  of 
boiling  water  poured  on  cold  water  was  then  added,  until  the  contents 
of  the  jug  were  tepid.  This  was  taken  at  twice,  and  was  followed 
by  vomiting.  Another  pint  made  in  the  same  way  with  another  ounce 
of  tobacco  had  the  same  effect.  A  third  pint  made  from  the  same  ounce 
was  partly  retained  by  the  stomach :  profuse  sweating  and  sleep  came  on  : 
in  half  an  hour  there  was  complete  relaxation  of  the  muscles,  and  the  boy 
recovered  rapidly.  The  fourth  case  was  traumatic,  coming  on  after  a 
compound  fracture  (fracture  with  communicating  wound)  of  the  fore-arm. 
During  four  days,  54  drops  of  nicotine,  equal  to  32^  grains,  were  given  ; 
and  recovery  took  place. 

Tannin  as  an  Antidote  far  Strychnia, — M.  Kurzak,  in  the  Journal  de 
Ckimie  Medicah^  concludes  from  his  experiments,  that  if  administered  in 
time,  tannin  is  an  excellent  antidote  to  this  poison.  Twenty  or  twenty- 
five  times  as  much  tannin  (the  active  astringent  principle  in  oak-galls,  &c.), 
as  the  amount  of  strychnia  taken,  must  be  given;  and  it  would  be  prudent 
to  give  it  even  in  larger  proportion.  Infusion  of  galls,  even  of  black  tea 
(if  but  little  strychnia  has  been  taken),  of  acorns,  chestnut-bark,  willow- 
bark,  oak  and  elm-bark,  tormentilla-root,  or  of  the  root  of  the  carnation, 
may  any  of  them  be  given,  as  these  substances  are  rich  in  tannin.  A  great 
recommendation  to  nicotine  and  tannin  is,  that  both  are  easily  obtained  in 
almost  every  dwelling. 

Sarracenia  Purpurea  in  Small-pox. — This  plant,  the  Indian  cup,  a 
native  of  Nova  Scotia,  has  recently  been  much  spoken  of  as  a  remedy  for 
small-pox,  the  course  of  which  it  is  said  to  shorten,  and  also  to  prevent 
entirely  the  disfiguring  pitting  which  so  often  follows  this  disease.  Dr. 
Manning,  of  York,  however,  states  that  he  has  given  the  Sarracenia  Pur- 
purea a  good  trial,  and  he  finds  that  it  has  no  effect  at  all,  either  in  check- 
ing the  course  of  small-pox,  or  in  preventing  pitting. 

Formation  of  Cinchotia  Plantations. — The  rapid  destruction  of  whole 
forests  of  the  cinchonas  (from  which  Peruvian  bark  and  quinine  are 
obtained),  for  the  purposes  of  trade,  without  corresponding  restoration  by 
means  of  the  growth  of  fresh  trees,  has  led  to  great  fears  that  in  time  we 
should  be  totally  deprived  of  this  valuable  tree.  To  prevent  this,  our 
Government  has  been  forming  plantations  of  cinchona  on  a  large  scale, 
which  are  situated  on  the  Neilgherry  hills.  The  total  number  of  plants  at 
present  is  72,568.  Of  these,  13,700  are  placed  permanently  out  of  doors  ; 
18,076  are  in  the  plantation  nurseries  ;  and  40,792  are  small,  and  under 
glass.  Extensive  clearings  are  being  made :  the  Denison  and  Markham 
plantations,  both  at  Xeddiwuttura,  together  contain  410  acres.    Another 
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pbaUtMNi  b  bein^  formed  at  Pjcamh,  of  f^  acm.  In  adfilioB  to  Hm, 
priTite  indiTviuab  are  anxioos  to  grow  tbe  ctnclioiiay  and  baTC  abvadj 
betoken  21,000  plants. 

At  the  Pathological  Society  of  L(Mid>n,  last  October,  Hr.  Canton 
sbotrcd  a  horn  whkh  he  had  remoTed  from  tbe  npper  cjdid  of  an  oM 
woman ;  it  commenced  as  a  wart  foar  years  azo,  and  had  att^oied  a  eon* 
siderable  sixe. 

The  total  nnmber  of  in-patienU  admitted  Into  the  wards  of  aU  the 
London  hospitals  together,  during  ld6l,  auK^nnted  to  3S,506i,— a  nnmber 
snrpaasinz  the  entire  p<^alatioa  of  many  a  \  rv^Tincial  town,  and  e»mJiiig 
that  of  oae  £o::!ish  county.  The  whole  n^al^r  cf  in-fmtients  in  aU  the 
London  hospitals  on  the  ni^:  of  the  last  cecjcs  was  ^^525. 

M.  Reriel  has  institated  a  ser>5  of  experimenis  ai  the  Hdpital 
Laribaisstrre,  Paris,  and  has  showa  the  exUuoce  of  a  lai*e  amonnt  of 
organic  matter  floating  in  tbe  aanj^pLere.  TLe  dcs<  of  a  ward  was  col- 
lected and  foond  to  contain  ^  per  cent,  of  organic  matter,  duefly  in  the 
forni  of  epithelial  ceUs.  In  the  air  of  r^oms  containing  the  snficrers  from 
contagions  inflammation  of  the  eyeball,  soiall  corpnsdes  were  detected 
analogoos  u>  tlu«e  of  the  Tims  thr\>wn  off  fn-m  an  inflamed  eye.  It  is 
probable  that  infection,  therefore,  is  mechanically  conTeycd  froiD.  eye  to 
eye  by  means  of  tbe  air. 

In  the  eonrse  of  one  week.  Dr.  LeU^by  3e:ec:<d  in  the  City  of  London 
n^  less  than  -Mi^>  lb.  of  meat  and  ferenty-i^izYe  b«ad  of  came  exposed  for 
sale,  ba:  totally  nnfit  for  haman  f>c«i.  This  amMini  was  made  np  of 
sixteen  sheep,  ten  pi^  ihirty-two  qnarten  <C'f  beel^  and  aboat  fifty  joints 
of  meat  Kesade. 

Dr.  Orilrie,  of  the  XatiTe  General  Ho$f  iial,  Alexanir^  lately  remored 
frvHn  a  Turk,  a  naure  of  AdalU,  in  Asda  Minvr,  a  lan^f  tnm2»nr  of  the 
abdomen,  the  lesnlt  of  Arabian  Elephantiaa&  Tbe  wei^t  of  the  tnmonr 
was  forty >thT«e  poinds :  the  OLan  made  an  excellent  recoTery. 

Mr.  Glaisher,  in  hb  recent  stdentific  Uallx^n  ascent,  found  that  as  a  mle 
the  nnmber  of  boats  of  the  palse  was  inci«aj«*i  the  hkher  he  rose.  At  the 
height  of  ^0(10  feet  aboTe  the  eanh  be  hecszx^  insensible ;  and  it  b  in- 
teresan^  to  note  the  older  in  wluch  he  loss  the  nse  of  hb  powers.  In  the 
first  place«  he  feh  an  inability  to  more  hb  Hmbs  ;  then  to  keep  hb  head 
erect;  then  hb  body  fell  u>  the  fkor  <if  the  liUjoMh-car.  Suddenly  an 
inun»  darkness  came  o^^erhb  sa«ht ;  «ill  be  cocU  hear ;  hb  hearing  then 
went,  and  lastly,  hb  seilf -CNxackvasness :  be  fe!i  as  if  soing  to  sleep. 
Thixwch  the  pi>K«noe  of  mini  of  Mr.  Coxx»V/i,  hb  cmpanian,  who  was, 
however,  bocominc  tempoiaiiiy  paxa^yaed  Llmself.  and  who  had  to  open 
the  escape  ^re  for  the  «as  wiUi  his  teeih  4^hb  hands  fidling  him),  both 
vaJnaWe  liiniis  were  sa^^  Daring  tbe  asceat  theie  was  no  evidence  of 
cather  intense  coM,  or  of  erabanasssment  ia  hmohing. 

Tbe  lost  of  in&nt  li5e  in  Sheffield  (ti&at  K  in  cMldren  from  birth  to  five 
years  of  age>  b  one4udf  of  the  whole  nnmber  of  deaths. 
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MICROSCOPE. 

Supposed  Discovery  of  a  Microscopic  VerUhrate  Jaw,  —  Dr.  Wallich 
figured  the  '*  Annals,"  a  minute  object  which  he  had  found  upon  a  slide 
containing  mud,  dredged  off  St.  Helena.  It  was  about  the  xvir^^  ^^  ^^  vta^ 
in  length,  and  bore  so  remarkable  a  resemblance  (as  the  writer  can  vouch 
from  personal  examination  of  it)  to  the  lower  jaw  of  some  mammalian 
animal,  that  it  has  been  a  puzzle  to  naturalists,  who  have  referred  it — some 
to  the  mandible  of  a  fish  ;  others  to  the  lingual  ribbon  of  a  mtra  ;  others  to 
the  claw  of  a  minute  crustacean ;  and  others  yet  again  to  the  valve  of  a 
pcdicellaria  (or  minute  process  found  upon  sea-urchins).  After  due  con- 
sideration, no  one  now  believes  that  it  ever  formed  part  of  a  vertebrate 
animal ;  but  its  interest  as  a  pseudomorph  (or  imitator  of  another  natural 
form)  is  undiminished.  Mr.  Spence  Bate  makes  out  a  good  case  for  its 
being  the  last  joint  of  the  leg  of  a  small  hyperine  crustacean,  of  the  genus 
Phrosina^  which  is  very  abundant  in  the  tropical  and  subtropical  Atlantic 
Ocean.  Dr.  Wallich  himself  inclines  to  favour  the  opinion  of  Mr.  Busk, 
who  shows  the  extremely  close  analogy  between  the  object  in  question  and 
certain  Pedicel larise. 

Presence  ofAcari  in  Solutions. — The  circumstance  mentioned  in  the  last 
number  has  received  elucidation  from  a  paper  by  Mr.  Shadbolt  to  the 
Microscopical  Society.  The  Acari  found  in  these  unusual  situations 
appear  to  belong  to  a  widely  diffused  species,  which  has  been  found 
adhering  to  the  walls  of  a  room  in  great  numbers,  whence  they  make  their 
way  into  the  solutions.  The  remarkable  fact  still  remains,  however,  of 
their  being  found  in  strong  nitrate  of  silver  baths,  which  might  be  expected 
to  be  fatal  to  animal  life.  It  is  probable  that  the  Acarus  Crossiiy  at  one 
time  supposed  to  have  been  produced  by  the  electrical  experiments  of 
Messrs.  Crosse  and  Weeks,  was  of  the  same  species. 

Urticating  Filaments  in  Mollusca, — Dr.  Bergh,  of  Copenhagen,  has  shown 
that  these  minute  organs  exist  not  only  in  Hydra,  the  Actiniae,  and  the 
Medusae,  but  also  in  several  Molluscs.  He  has  demonstrated  the  existence 
of  true  urticating  batteries  of  sacs  filled  with  cnida  (or  nettling  filaments) 
in  the  typical  forms  of  Eolidse,  and  in  several  other  genera  of  naked-gilled 
Mollusca.  They  may  be  almost  regarded  as  a  family  character.  In  every 
case  they  are  planted  at  the  extremities  of  the  papillse,  above  the  hepatic 
lobe,  in  a  sac  opening  to  the  exterior  by  an  extremely  minute  pore  at  its 
summit.  Although  called  urticating  filaments,  it  is  probable  that  they 
have  not  a  true  urticating  function  ;  for  stinging  is  not  always  a  conco- 
mitant of  their  presence,  as  in  the  case  of  these  Eolids.  The  use  of  them 
must,  therefore,  be  regarded  as  at  present  unknown. 

New  Method  of  preparing  Algce^  i(:c. — Professor  Reinicke  recommends 
the  following  mixture  as  a  dense,  non-drying  fluid,  which  prevents  the 
shrinking  of  soft  tissues ;  viz.  alcohol  (00®),  3  parts ;  water,  2  parts ; 
glycerine,  1  part.  The  spirit,  being  lighter  and  more  limpid  than  water, 
compensates  for  the  gi*eater  density  of  the  glycerine.    The  preparation 
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bein:;  placed  on  the  glass  slide  in  a  drop  of  water,  another  drop  of  the  above 
mixture  b  added  to  it,  and  it  is  place!  aside,  secnrefrom  dnst,  to  cTaporate 
till  nearly  all  the  fluid  is  gone.  A  second  drop  is  then  added,  and  so  on,  until 
a  sufficient  'laantity  of  the  non-drying  material  is  left  to  cover  the  object 
The  dass  cover  should  no:  be  put  on  until  all  the  evaporable  part  is  gone. 
In  this  way  M.  Reinicke  has  succeeded  in  retaining  the  natural  /wrm,eoUmry 
and  structure  of  delicate  filamentous  al^,  fungi,  and  animalcules ;  and 
objects  taken  in  the  act  of  fission,  conjugation,  ^.i  remain  unchanged^and 
as  useful  as  living  subjects. 


MINERALOGY,  MET.VLLURGY,  AXD  3HTXIXG. 

MIXSEALOOT. 

THE  comi^sition  of  lfit€oHt^4  i<  a  suljec:  which  is  interesting,  oa 
the  ground  that  they  are  sr&nerally  supposed  ;o  have  their  origin 
independently  of  the  Earth.  We  are  always  curious  to  obtain  any  infor- 
mation which  shall  throw  light  upon  the  constitniioa  of  the  various 
members  of  the  solar  svstem  :  w^  wish  :■>  know  whether  the  other  worids 

m 

are  like  our  own.  Mlth  the  exception  of  the  recently  discovered  spectram 
analy<i^.  we  have  few  m*aiis  ::  ob:a-nIn*  such  inforaiation  beyond  the 
examination  of  fracments^  such  as  meteorite^  which  have  strayed  out  of 
their  course,  and  c-^nie  under  the  inf.uence  of  t!ie  Earth's  attraction. 
Here,  if  anvwliere,  we  mav  ex'xct  to  ^t^^  elecientarv  suVsumces  not  to 
be  found  in  terrestrial  nature.  S>  far.  however,  a:>  such  discovery  has 
been  made ;  the  s^rae  ele:uents.  and  fr>^^urcily  the  same  compounds^  axe 
found  in  these  stranxre  visiiors,  is  thosae  wi:h  which  we  are  already  familiar. 
On  the  Ut  May,  1^>«>,  a  meteoric  stone  fell  it  Gurrnsey,  Oiiio  ;  which  was 
mbse^juentlv  examined  bv  Dr.  J.  Lawrtnc*  Sniltlu  Professor  of  Chemistry 
in  the  Univei^itv  of  Louis vi'/.e,  Kentuckv.  H:  slates  tliat  there  were 
three  or  four  exr:-.><:oas.  like  the  *riai:  of  c&im.^a,  at  intervals  of  a  aeoond 
or  two,  then  *  ur.is  like  musket7>\  and  £ailly  a  rambling.  Above  thirty 
stones  fe".  the  lirjest  weiirhia-  1K>  !V,  A'.l  the  st.>ars  had  a  black  coating, 
l-^>:h  to  l-P'^ih  of  an  inch  in  t^c'xai:?*.  On  be:n^  broken,  they  showed 
a  cr?v  mas5S,  with  Tyurticles  of  cickeliferous  ir:ii.  Tea  mlnuies  after  the 
fall  thcv  feh  as  warji  as  if  tbev  hai  been  Ivia^  in  the  sun  •  and  he  con- 
cluie?  that  their  trnit^eratare  en  faliiiu:  must  hiVc  *:.een  short  of  redness. 
asi  may  hsve  'r^rn  less  than  i^XV .  On  a^s'y^'.^  they  furxushed  1 1  per  cent, 
of  nicke'iiftrous  iron,  ani  &'»  pir  cezit.  v  t  earthy  matter.  The  latter  be 
CMiciT:ded  to  '^*  i;:  the  r^ain  a  mixtcrc  of  o'.:vi:2e  asl  t>rrv>xeae.  Hb  con- 
cSasi.-'ns  rer.u--iinc  riitJeoiites  he  suc^s  cr  vhus: — 1.  The  iicht  emitted  bj 
meteorites  is  n-.^:  from  ihtir  incAnieiioesci^  Vui  from  eleciridiv  or  aome 
other  cius^^.  -.  The  noii^  thrv  pr.vtuce  i>  2^t  froza  the  expl^on  of  a 
s:<iii.  Vrt  frc.Ti:  th;ir  rapii  moiion,  or  ia  psrt  from  electrical  discharge. 
^  Met<v*ric  shv.wers  do  not  resuit  fern  ihf  rcpt^ire  of  one  mass,  but 
from  a  s«epar&::on  of  dijsinci  met^'^iurs,  which  h^ve  entczvd  the  atmo- 
sfiher^  in  croups^  -4*  Their  loack  coatii^r  is  &IrtA.:y  fortiKJ  when  they 
•■ter  the  at;xi*>sfhere. 
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A  meteoric  stone  fell  at  Chassigny,  near  Langres,  in  October,  1815,  and 
was  described  by  Yauquelin.  It  has  been  lately  re-examined  by  Mr.  A. 
Damour,  who  was  led  to  notice  the  similarity  in  its  composition  to  one  of 
the  species  of  the  mineral  peridot.  [Peridot,  or  chrysolite,  is  the  name 
given  to  the  paler  and  more  transparent  crystals  of  olivine.]  His  own 
analysis  confirmed  this  supposition.  The  stone  differs  from  the  majority 
of  meteorites  by  its  pale  yellow  colour.  It  contains  neither  nickel  nor 
iron  in  the  metallic  state  ;  and  it  is  not  magnetic,  with  the  exception  of  a 
thin  black  crust  covering  it.  This  seems  to  indicate,  that  during  its 
incandescence,  the  protoxide  of  iron  which  it  contained  became  converted 
into  black  or  magnetic  oxide.  On  analysis,  the  substance  of  the  stone 
furnished  S5  per  cent,  of  silica,  32  of  magnesia,  and  27  of  protoxide  of 
iron ;  agreeing  in  composition  with  the  ferruginous  variety  of  peridot, 
called  Hyalosiderite.  [This  mineral  is  found  in  a  brown  basaltic  rock  at 
the  Kaiserstuhl,  in  the  Breisgau.]  Several  mineralogists  have  established 
two  chief  classes  of  meteoric  stones  : — 1.  Those  containing  alumina,  and 
which  may  be  considered  as  belonging  to  the  Felspar  family.  2.  Those 
containing  no  alumina,  but  more  or  less  of  magnesia,  oxide  of  iron, 
lime,  &C.,  most  probably  in  the  form  of  pyroxene  and  magnesian  silicates. 
Mr.  Damour  would  place  the  Chassigny  stone  in  the  second  of  these 
classes. 

EffecU  of  heat  on  Felspar, — M.  des  Cloizeaux  has  examined  the  molecular 
changes  produced  in  certain  minerals  by  the  action  of  heat.  By  means  of 
a  polarizing  microscope  he  could  detect  any  alteration  in  the  relative 
directions  of  their  optic  axes.  Many  crystals  have  the  property  called 
**  double  refraction  ;"  that  is,  they  split  up  a  ray  of  light  passing  through 
them  into  two  parts.  But  there  is  one  direction  in  each  crystal,  some- 
times two,  as  in  felspar,  in  which  there  is  no  double  refraction ;  these 
directions  are  called  the  optic  axes  of  the  crystal.  In  a  small  plate  of 
orthose  (or  common  felspar,  so  often  found  in  granite  and  other  rocks), 
the  optic  axes  separated  the  more,  the  higher  the  temperature  was  raised. 
On  cooling  again,  they  returned  to  their  original  condition;  showing, 
therefore,  no  permanent  modification.  He  found,  however,  that  if  the 
substance  were  heated  for  thirty-six  hours  to  a  dull  red,  or  for  fifteen 
minutes  to  a  white  heat,  a  permanent  change  was  effected.  His  experi- 
ments have  led  him  to  conclusions  contrary  to  the  hypothesis  which  admits 
the  necessity  of  an  excessive  temperature  to  explain  the  formation  of 
crystalline  rocks  where  orthose  and  quartz  predominate  ;  and  he  has 
found  the  same  thing  to  hold  with  other  varieties  of  felspar.  On  the 
other  hand,  several  varieties  of  the  same  mineral  show  neither  temporary 
nor  permanent  modification  under  the  influence  of  heat ;  and  he  infers 
that  they  have  not  been  subjected  in  nature  to  the  same  influences  as 
those  previously  referred  to. 

Esmarkite  was  the  name  given  by  Erdmann  to  a  mineral  found  at  Brakke, 
in  Norway.  M.  Pisani  has  shown,  however,  that  the  name  has  in  reality 
been  given  to  two  species  of  Norwegian  minerals  which  are  distinct ;  and  he 
recommends,  therefore,  that  the  name  be  suppressed  altogether. 

Mineral  Wealth  of  Augtralia, — The  Melbourne  Argm  has  recently  given 
a  series  of  letters  from  a  correspondent  deputed  to  examine  the  mineral 
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resoarces  of  Aastralia.  His  reports  are  particalarl  j  cheering.  They  show 
that  eren  in  their  oldest  gold-fields,  mining  is  yet  in  its  infancy.  AlloTial 
fields  are  still  nneshansted,  and  anriferons  qnartz  reefs  without  number 
lie  nntonched  in  eveiy  district  for  want  of  capital  and  labour. 

The  correspondent  also  draws  attention  to  mines  of  antimony,  silrer, 
and  iron  ;  of  which  little  or  nothing  was  before  popularly  known. 

Chid  in  Wales, — During  the  past  quarter,  mining  periodicals  hsTe  been 
thickly  strewn  with  reports,  generally  rery  sanguine,  of  the  progress  of  gold 
mining  in  the  principality  ;  with  analyses  of  the  quartz,  and  latteriy  with 
prospectuses  of  companies  and  their  usual  accompaniments.  No  further 
agitation  is  required  to  bring  the  subject  under  the  notice  of  the  mining  or 
share-dealing  public. 

Mr.  Readwin,  the  pioneer  of  this  enterprise,  read  a  very  interesting 
paper  on  the  subject  before  the  British  Association,  to  which  we  refer  our 
readers. 

METALLURGT. 

In  these  days  of  armour-plates  and  monster  cannons,  the  manufacture 
of  iron  holds  the  first  place  in  metallurgical  interest.  The  magnitude 
with  which  iron  smelting  is  conducted  may  be  judged  of  by  the  following 
items,  taken  from  Trunin's  new  work  on  the  iron  manufacture  of  Great 
Britain.  At  Dowlais,  tlie  weekly  make  of  iron  is  about  190  tons,  and  the 
ordinary  weekly  amount  of  slag,  250  tons.  The  materials  delivered  weekly 
at  the  top  of  the  furnaces  would  occupy  1,066  cubic  yards.  The  air 
delivered  in  tlie  same  time  by  the  tuyeres  (t.e.  the  nozzles  of  the  blast 
apparatus)  weighs  1,695  tons  and  measures  50,550,'100  cubic  feet.  £ach 
ton  of  iron  is  reduced  by  43*5  cwt.  of  carbon,  and  388,800  cubic  feet^  or 
13  tons  of  air.  The  weight  of  air  is  to  tlie  weight  of  material  added  at 
the  top,  as  sixteen  to  seven.  For  each  ton  of  liquid  matter  obtained  (that  is, 
including  both  iron  and  slag),  no  less  than  129  cwt.  of  gases  are  evolved 
from  the  furnace. 

Puddling  fy  Machinery,—  In  the  conversion  of  cast- iron  into  malleable 
iron  by  the  process  of  puddling,  the  most  intense  bodily  labour  is  involved ; 
whilst  the  workmen  are  exposed  to  an  overpowering  heat.  It  is,  there- 
fore, satisfactory  to  find  that  machinery  has  been  introduced  into  the 
process — an  invention  having  been  patented  by  MM.  Dumey  and  Lemut^ 
of  St.  Dizier,  France,  through  a  London  agent. 

Effect  of  Wolfram  on  Steel, — A  series  of  experiments  have  been  carried 
out  by  direction  of  the  French  minister  of  war,  to  ascertain  the  effect 
of  the  addition  of  wolfram  to  bronze,  wrought-iron,  and  steel.  The 
report  states  that  there  is  no  advantage  to  be  got  by  adding  it  to  bronze, 
and  probably  little  in  the  case  of  wrought  iron  ;  but  tliat  wolfram  may 
safely  be  recommended  to  give  to  steel  qualities  which  increase  its  value 
considerably.  It  concludes  by  saying  that  the  small  addition  which  would 
ensue  in  the  price  of  the  steel  would  be  far  more  than  counterbalanced  by 
the  advantages  obtained. 
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MINING. 

There  is  considerable  interest  in  examining  the  traces  which  are  left 
to  ns  of  mining  as  practised  by  our  predecessors  in  ancient  times.  It 
has  often  been  found  that  the  materials  thrown  aside  as  useless  by  miners 
and  smelters  in  former  times  turn  out  on  examination  to  be  exceedingly 
rich  in  metal.  Professor  Ansted  reports  the  discovery  in  the  Mendip 
Hills,  about  three  miles  from  Wells,  Somersetshire,  of  a  deposit  of  lead, 
producing  debris  of  old  mines  and  lead  washings  of  ancient  miners,  filling 
up  the  bed  of  a  stream  that  flowed  in  former  ages.  This  metallic  slime  of 
exceeding  richness  amounts,  he  says,  to  600,000  tons,  extends  over  25 
acres  to  the  depth  of  SO  feet,  and  is  computed  to  be  worth  half  a  million 
sterling. 

Early  British  Tin-  Works, — Mr.  Hunt  remarks  tliat  there  is  little  doubt 
that  tin  was  procured  from  the  rocks,  and  collected  by  washing  from  the 
streams  of  Cornwall  and  Devonshire,  long  before  the  invasion  of  Britain  by 
the  Romans.  He  thinks  it  probable  that  the  bronzes  which  decorated  the 
palaces  of  the  kings  of  Babylon  and  Nineveh  were  manufactured  of 
British  tin. 

In  a  paper  on  the  Remains  of  Early  British  Tin- Works,  read  at  a 
meeting  of  the  Cambrian  Archseological  Association  in  the  beginning  of 
September  last.  Dr.  Barliam  states,  that  the  evidences  of  very  ancient  tin- 
workings  are  still  to  be  found  in  many  parts  of  Cornwall  and  Devonshire. 
In  St.  Just,  near  Cape  Cornwall,  there  are  rude  workings  which  are  pro- 
bably early  British.  In  other  places  there  are  excavations  showing  that 
remarkable  want  of  engineering  knowledge  which  distinguishes  all  early 
workings.  Many  of  the  old  workings  belong  without  doubt  to  the  Roman 
period,  and  there  is  evidence  that  the  educated  skill  of  the  Romans  was 
brought  to  bear  upon  their  Cornish  tin  mines.  They  even  executed  a  large 
arched  stone  levelj  very  different  from  any  other  of  the  "  old  men's  work- 
ings.'*   The  description  agrees  with  that  of  Roman  works  in  Spain. 

Ijcad.—ln  the  International  Exhibition  was  a  pig  of  lead  of  the  Roman 
period,  as  well  as  two  photographs  of  an  ancient  mine  in  the  Shelve  district, 
Shropshire. 

Iron, — During  the  summer  of  the  last  and  present  years,  explorations 
have  been  made  in  the  Cheviot  district,  resulting  in  the  discovery  of  a 
walled  town,  several  fortlets,  scattered  hut  circles,  and  tumuli  of  the  Celtic 
period.  The  discovery  of  pieces  of  iron  slag  gives  a  new  view  of  Celtic 
life,  as  a  general  impression  prevailed  among  antiquarians,  that  the  ancient 
Britons  were  not  acquainted  with  the  art  of  smelting. 

Electric  Lamp, — Few  improvements  have  been  made  in  the  safety-lamp 
since  the  time  of  Df\.\y  and  Stephenson.  Its  safety  lies  rather  in  the 
waniing  it  gives  of  the  presence  of  gas,  than  in  allowing  the  miner  to  work 
in  a  dangerous  atmosphere.  No  miner  should  remain  in  a  place  which  his 
lamp  shows  him  to  contain  an  explosive  mixture  of  gases.  MM.  Dumas  and 
Benoit  have  invented  an  apparatus  for  lighting  miners,  the  source  of  illu- 
mination being  induced  electricity.  Their  apparatus  consists  of  three  parts 
— (1)  an  element  of  a  pile  ;  (2)  a  RuhmkorfTs  coil;    and  (3)  one  of 
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Geysler^s  glass  tabes  ; — the  whole  so  di^>osed  as  to  famish  a  light  suiBcieiit 
for  working,  evea  where  other  lamps  go  oaU  [It  is  qaite  certain  that 
where  lamps  go  oat  the  atmosphere  is  onfit  for  breathing ;  aererthelesi,  it 
might  be  neoessanr  to  explore  it  temporarily/  The  light  piodaced  does  not 
heat  the  tnbe,  and  is  inaccessible  to  the  gas;  there  is  eonseqoentlj  no  danger 
of  firing  the  explosire  niixtare  oatai«ie.  The  whole  apparaUu  b  pcifsctly 
isfdated ;  it  is  as  solid  as  the  lamps  now  used ;  gives  off  no  noxions 
rapoar,  and  may  be  relighted  at  any  moment.  It  can  act  for  at  least 
twelve  consecutive  hoars  without  diminuQon  of  licht. 


PHOTOGR-VPHY. 


HER  MAJESTY  has  been  graciously  pleased  to  authorize  the  pre- 
sentation to  each  member  of  the  London  Photographic  Society  of  a 
copy  of  the  excellent  photographic  portrait  of  the  late  Prince  Consorty 
taken  by  Mr.  Vernon  Ileatii.  The  Council  have  already  taken  steps  to 
av^iil  themselves  of  the  privilege  granted  by  the  Queen,  and  will  shortly 
be  in  a  position  to  issue  the  requisite  number  of  priuts,  which  will  be 
distributed  to  all  sulscribers  for  the  current  vear. 

A  faithful  caii€  dt  risite  portrait  of  Mr.  Hard  wich  has,  to  the  extent  of  one 
hundred  copies,  been  distributed,  by  Mr.  St.  Geoige,  amongst  the  members 
of  the  ^orth  London  Phot<^japhic  Society. 

As  evidence  of  thc>  appreciation  of  Photography,  as  a  branch  of  the  fine 
Arts,  it  is  satisfactory  to  notice  the  recent  announcement  of  the  Glasgow 
Art- Union.  It  has  this  year  been  dtrdded  to  issue  to  the  subscribers, 
instead  of  the  usual  guinea  engravin^^  three  large  photographic  repro- 
ductions from  original  paintings.  The  subjects  respectively  are — ^"The 
Better  Land,"  by  G.  J.  Sant,  A.RA.. ;  '•  The  White  Cockade,"  by  J.  E. 
Millais,  A.R.A. ;  and  an  illustration  from  Tennyson's  ^Morte  d* Arthur," 
by  >'oel  Paton,  R.S.A.  The  original  paintings  are  intended  for  distri- 
bution, as  prizes,  and  the  reproductions,  by  Mr.  Annan,  of  Glasgow,  are 
in  themselves  first-rate  examples  of  photc^rraphic  art. 

The  o|>inion  we  ventured  to  express  in  our  last  with  regard  to  the  canses 
of  fading  so  lamentably  manifest  in  the  Gallery  of  Photographs  lately 
forming  part  of  the  International  Exhibition,  has  received  a  agnal  con- 
firmation from  a  specimen  in  the  possession  of  Dr.  Diamond,  to  which 
Mr.  Malone  took  an  op(*ortunity  of  referring  at  a  recent  meeting  of  the 
London  PhotograplJc  Society.  The  print  in  question  was  covered  with 
the  usual  pastelK>ard  mount  and  glass  in  front ;  and  although  for  several 
months  it  had  been  freely  exposed  to  the  light,  had  not  sujSered  any  apparent 
deterioration.  On  removing  the  print  from  its  frame  it  was  found,  how- 
ever, to  be  very  much  faded  in  those  parts  which  were  obscured  by  the 
mounting-card,  so  tliat  the  oval  figure  of  the  latter  was  clearly  discernible 
upon  the  face  of  the  print ;  and  thus  it  appeared  that  exposure  to  the  light 
and  warmth  of  the  sun  had  been  directly  instrumental  in  preserving  the 
photograph  from  change,  no  doubt  by  aiding  the  evaporation  of  the  hygro- 
scopic moisture  from  the  central  portion  of  the  picture,  and  there  niaintain- 
iBg  a  drier  condition  of  surface  than  was  possible  in  other  parts  which  were 
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never  brought  under  the  protecting  influence  of  sunlight.  An  observation 
which  points  to  the  same  conclusion,  is  the  greater  degree  of  permanence 
manifested  by  such  prints  as  are  freely  exposed  to  air  and  light  in  shop- 
windows,  as  compared  with  the  condition  of  others  kept  for  stock  in  port- 
folios. The  exceptions  to  this  rnle  of  general  experience  are  rare,  and 
appear  to  be  such  instances  only  as  are  obviously  favoured  by  the  main- 
tenance of  a  high  temperature  or  unusuallv  dry  atmosphere  in  their 
vicinity,  and  where,  consequently,  the  proportion  of  hygroscopic  moisture 
absorbed  by  the  prints,  their  paper  mounts,  and  adhesive  backing,  is 
reduced  to  a  minimum. 

The  composition  of  the  photographic  image  has  again  been  brought 
prominently  into  notice  by  the  lecture  delivered  by  Mr.  Malone  on  the 
occasion  already  alluded  to  (December  2nd,  1862).  The  experimental 
facts  urged  in  favour  of  the  truly  metallic  nature  of  the  darkened  particles 
which  constitute  the  shadows  of  tlie  picture,  were  based  upon  the  result  of 
exposing  to  sunlight  a  solution  of  ammonio-nitrate  of  silver,  which  liad  by 
repeated  use  become  contaminated  with  sundry  organic  matters  derived 
from  the  paper.  The  product  was  very  similar  to  that  before  obtained  by 
Mr.  Spiller  in  working  upon  chloride  of  silver  in  an  extremely  fine  state 
of  division ;  there  was  no  doubt  that  the  dark  grey  particles  were  com- 
posed entirely  of  metallic  silver,  since  they  imitated  all  the  reactions  of  this 
elementary  substance,  and  remained  insoluble  and  unaffected  by  the 
several  chemical  agents  usually  employed  in  the  process  of  fixing  the 
photographic  image. 

The  Council  of  the  London  Photographic  Society  have  decided  on  giving 
prize  medals  at  the  next  exhibition  of  the  Society.  It  is  believed  that 
four  silver  medals  will  be  awarded :  one  for  the  best  landscape  ;  one  for 
the  best  portrait ;  one  for  the  best  example  of  photographic  art,  whether 
a  composition,  picture,  or  copy  of  a  work  of  art ;  also,  for  discovery  or 
excellence  of  manipulation.  The  exhibition  will  probably  be  held  at  the 
Suffolk  Street  Gallery  early  in  1863. 

The  Marseilles  Photographic  Society  have  appointed  a  commission  to 
inquire  into  the  j)ractical  value  of  a  suggestion  made  by  M.  Megnier,  to 
eini)loy  the  sulpho-cyanide  of  ammonium  as  a  fixing  agent  in  photography. 
The  aqueous  solution  of  this  salt  is  said  to  dissolve  the  chloride  and  iodide 
of  silver  as  freely  as  does  hyposulphate  of  soda,  at  the  same  time  not 
being  liable  to  permit  the  formation  of  the  black  sulphide  of  silver  on 
standing  at  rest,  or  by  contact  with  the  free  nitrate  on  the  sur&ce  of  the 
print. 

A  proposition  of  great  importance  has,  during  the  past  three  months, 
occupied  a  large  share  of  attention  on  the  part  of  practical  photographers. 
It  has  reference  to  the  use  of  certain  gnm-resins  for  the  purpose  of  im- 
parting to  paper  a  close  texture  and  lustrous  surface,  whieh  qualities  have 
hitherto  been  secured  only  by  the  use  of  albumen.  Our  most  eminent 
pliot<^raphic  artists  have  long  agreed  in  condemning  the  use  of  albumenized 
paper,  as  being  altogether  unsuited  to  the  representation  of  many  subjects, 
on  account  of  the  excessive  and  often  objectionable  glaze  apparent  on  such 
prints ;  its  employment  seemed  however,  virtually,  a  necessity,  from  the 
difficulty  of  rendering  by  other  means  the  details  in  shadow.    The  all  but 
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uniTersal  cinplo\Tnent  of  albumenized  paper  appears  likely  to  saffer  a 
serere  check  by  the  introdaction  of  the  resinized  surfaces  of  Mr.  Cockier. 
Several  formulfe  hare  been  announced  in  which  as  many  different  gam- 
resins  have  been  selected  to  fulfil  the  object  in  view.  It  is  scarcely  pro- 
bable that  the  details  of  the  new  process  should  already  be  incapable  of 
improvement.  Gum  benzoin  was  first  used,  but  the  recommendation  at 
present  is  in  favour  of  the  employment  of  a  mixture  of  frankincense  and 
Ohio  turpentine— one  ounce  of  the  former  and  one  drachm  of  the  latter 
being  dissolved  in  half  a  pint,  or  rather  less,  of  methylated  spirits  of  wine, 
with  the  addition  of  two  drachms  either  of  the  chloride  of  cadmium  or  zinc, 
to  furnish  the  necessary  element  for  the  formation  of  chloride  of  silver. 
The  resin-paper  is  prepared  merely  by  immersing  in  thb  alcoholic  solution 
(or  about  five  minutes  the  papier  Saxe  or  Rives,  gradually  lifting  and 
removing  the  sheets,  draining,  and  drying  rapidly  before  a  fire ;  they  are 
made  sensitive  by  floating  on  a  solution  of  nitrate  of  silver  (sixty  grains 
or  upwards  to  the  ounce  of  water),  and  when  dry  are  ready  for  the 
printing-frame.  It  is  necessary  to  print  deeply  in  order  to  allow  for  a 
considerable  loos  of  vigour  always  experienced  in  the  after  processes  of 
fixinir  and  washing.  The  specimens  which  have  been  esJiibited  as  the 
r»al:s  of  thb  process  josd^r  the  h^.^pe  that  we  shall  shortly  be  placed  in 
p^y^ssiiession  of  a  5\-stem  of  photography  by  which  mor>^  ardsdc  effects  may 
be  produced  with  greater  uhtmite  security  upon  the  score  of  permanence. 
We  may  judge  of  the  commenfial  success  which  has  attended  the  opera- 
i£o;is  of  the  Cv^utractors  for  Ph-xocnphy  as  the  Interaatiooal  Exhibhioii, 
by  the  anttsMiQcement  made  by  Mr.  Fnrlan-i  in  refeiezsce  to  tike  quantities 
of  paper  and  chemicals  used  curis^  the  bcsy  perv>I  of  sex  mtonths  that  the 
ExhibtuoQ  baiidiitj:  has  ccttinue-i  oren  to  tbe  ps^Iic.  The  saXe  of  photo- 
«r»r»fc<  »  not  likelv.  how^rvr.  Tv*  be  r*5Crt«eii  z->  t!S*  -^av-l^  ^t^  «  aiZfiM 
«!erev«<^^?rx•'  s^ivtej  alrvaiv  iB?r»:i<el  cf.  Tbe  srit^rlil?  xae-i  ai»MUit  in 
r::ir.-i  ncmSerji  to  t.Se  foclv^wint : — 

W  V::e  v>£  e-j:^       i*  •>  riUvHss. 

Pjkjer 7'^  r:i3dw 

X:tr*:<  o5  sth^fT :u^»  >:c=»«^5w 

Metallic  r-.^i'I ^  >;<tziceaw 

Hvw>«IriA:^  ;f  ^xiA       1;  cT*. 


Axj:ir.i  tij*  3>:w^t^»  in  JTCitrar-i^  aia^v  :«?  awctwci*!  ta*f   s«a&tiffillv 
:aw<Ll'i»iC  i\t»  i^s&N»  :i  Messrsw  C::jL3!Oi«  i:i:tfa»£K^  frreciiljv  t?  bjii  the 

war*  »  i»;<;  ^*C1  a-K^  rj  wiasc^asi.     Fiir  -*  Pli^a:  ESvis-he ""  m:^  a»d 
:cJwc  ijciiNntxs.  woixiikTiT-*!  "jy  M*!S««w  SC^-  xa>£  C/miiftxy*  a»»  ca 

4k*v;cLxt  ;c  ^Ojicr  rurttasesj  a3?£  Ti^cmiJi^T^  fxrsft*La:r7  ^v^Ll  i-ciaceii  t*  the 

fet  ^nA  V;  ^tmLJA^£  aJmn«c  ti  sj}  iiinq^^  'iLi.fs^  a  >«»ar=ctZ  i»ri&&  a3>c  » 
a»SiC^  totts  IX  <«h/aJs«  VjmJl  v^;iitar«;ttf^  v*gi:  £i^o«n*«  i.j>^3:3c  <M«er.  ani 
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In  it.  A  stoppered  bottle,  made  to  hold  a  pint  of  water,  weiglis  when 
empty  but  four  ounces,  a  mere  fraction  when  compared  with  its  weight 
when  filled.  The  shallow  dishes  or  trays,  developing  cups,  funnels,  and 
other  smaller  requisites,  may  likewise  be  procured  of  this  material,  all  of 
which  are  proportionately  light  and  compact. 

A  very  perfect  description  of  prepared  silk  for  covering  the  windows  of 
the  dark  room  has  recently  been  introduced  by  Mr.  Smartt.  It  consists 
api>arently  of  two  layers  of  oiled  silk,  with  a  deep  orange,  almost  scarlet, 
pigment  laid  between ;  it  is  uniform  in  colour,  and  very  durable.  The 
material  is  made  in  pieces  measuring  three  feet  by  eighteen  inches,  and  a 
single  thickness  is  sufficient  to  cut  off  all  the  chemically  active  rays  of 
sunlight. 

It  is  well  known  in  London,  that  for  five  shillings  may  be  purchased  very 
beautiful  reduced  photographic  copies  of  Rosa  Bonheur's  '*  Horse  Fair,"  and 
Holman  Hunt's  ^*  Light  of  the  World  ;"  the  original  engravings,  by  Mr. 
Thomas  Landseer  and  Mr.  Simmonds  respectively,  costing  as  much  as 
ten  guineas.  The  copyright  of  these  works  of  art  being  held  by  Mr. 
Gambert,  of  Pall  Mall,  that  gentleman  has  thought  proper  to  take  law 
proceedings,  in  order  to  protect  himself  against  the  piratical  imitation,  by 
means  of  photography,  of  these  and  other  engravings  published  by  him. 
The  question  of  copyi-iglit  has  therefore  been  repeatedly  discussed  in 
tlie  course  of  the  arguments  advanced  by  the  plaintiff  and  defendants  in 
these  actions.  It  cannot,  however,  be  said  to  be  well  defined,  when  it  has 
been  found  necessary  to  refer  back  to  Acts  of  George  III.,  so  long  before 
the  invention  of  photography,  and  when  the  words  "  fac-simile"  and  "main 
design  "  were  intended  to  apply  to  copies  or  reproductions  of  the  same  size 
and  style,  and  to  such  works  as  would  be  likely  to  deceive  the  purchaser 
at  the  time  of  making  his  bargain.  It  is  clear,  then,  that  a  special  Act 
must  be  obtained  of  more  general  application  in  these  cases,  and  that  the 
copyright  of  an  engraving  must  forbid  alike  the  reproductions  of  photo- 
graphy, as  well  as  all  other  attempts  by  older  processes  of  imitative  art. 


PHYSICS. 

LIOHT,   HEAT,   AND    KLBCTRICITY. 


SEVERAL  papers  have  been  published  since  our  last  number,  somewhat 
modifying  our  views  of  the  supposed  rigidly  definite  character  of 
spectrum  analysis.  M.  PlUcker,  in  a  letter  in  the  "  Cosmos,"  shows  :— 1st. 
That  the  spectra  of  gases  and  vapours  vary  with  the  power  of  the  induction 
coil,  and  show  a  tendency  to  continuity  by  spreading  of  the  rays.  2nd.  That 
this  variability  and  spreading  are  caused  by  rise  of  temperature,  so  that 
the  number  and  kind  of  the  rays  are  dependent  upon  the  temperature  to 
which  the  gases  are  subjected  in  the  capillary  tubes.  And  3rd.  That  by 
simultaneously  increasing  the  density  and  temperature  of  highly  rarified 
gases,  there  may  be  made  to  appear  and  disappear  the  various  rays  which 
constitute  their  spectra— alternated,  separated,  and  reunited  by  the  power 


294  POFUULB   SCI£NCS  SZVIEW. 

of  the  heat.  He  has  operated  upon  oxygen,  nitrogen,  chloriney  &c. ;  and 
in  a  second  letter  gires  additional  details^  and  states  thai  giaas  tnbes  <^icn 
at  both  ends  may  be  employed  instead  of  the  osnal  ones,  which  art 
hermetically  sealed. 

Mr.  J.  H.Gladstone,  F.R.S.,  has  published  in  the  "^PhiloeophicalMagazine" 
a  p^per  ^  On  the  Violet  Flame  of  many  Chlorides."  He  says  it  is  popnlariy 
known,  that  if  common  table-salt  be  thrown  on  red-hoi  coak^  ii  prodnoes 
Tiolet  flames,  whilst  by  the  ordinary  method  of  examining  bodies  by  pria- 
matic  spectmm  analysis,  it  is  well  known  that  that  sabatance  girea  rise  to 
the  Tellow  double  line  D. 

Many  other  chlorides,  for  instance,  the  chlorides  of  copper,  poiaseinm, 
barium,  platinum,  gold,  mercury,  &c.,  also  gire  the  same  riolet  light  what 
sofficiently  heated,  but  not  the  dilorides  of  calcium,  lead,  or  magnesium, 
and  these  flames,  when  analysed,  are  found  to  ccmaist  not  of  the  yellow 
light,  but  of  tkrte  groupa  of  lines ;  the  flrst  green,  the  second  bhiiah- 
green  and  blue,  and  the  third  Tiolet.  To  obtain  the  Tioki  with  chloride 
of  barium,  the  heat  must  be  much  more  intense.  He  condudea  that  the 
Tiolet  light  of  these  substances  is  not  due  to  the  chlorine  combining  with 
the  hydrogen  or  the  carbon  of  the  combustible,  nor  produced  by  the 
chlorine  when  it  is  decomposed  by  heat ;  and  that  the  origin  of  the  Tiolet 
light  requires  further  elucidation. 

Alexander  Mitacheriich,  in  a  recent  number  of  Poggendorff's  ^  Annalen,** 
has  shown  that  the  prismatic  spectra  of  the  flames  of  certain  compounds 
of  the  metals  are  diflleient  from  those  of  the  metals  tbemsehrea.  He  eiTes 
drawings  of  the  spectra  obtained  front  four  different  chlorides  and  one 
iodide,  and  shows  the  bearing  of  hb  obserrations  upon  solar  rhemistry  and 
other  questions. 

Dr.  Robins»n  has  published  in  the  ^Proceedings  of  the  Royal  Society" 
an  abstract  of  a  paper*'  On  the  Spectra  of  Electric  Light,  as  modified  by  the 
nature  of  the  Electrodes  and  the  Media  of  Discharge."  He  expresses  his 
belief  that  spectrum  analysis  is  not  that  inrariaMe  or  absolute  test  of  the 
presecof  of  certain  suhstances  as  is  generally  si:pf<(&^.  He  made  numerous 
experiment;;^  in  which  the  mecia  of  discharge  were  air,  nitrxj^en,  oxAg^i, 
hydn>^n«  and  carbonic  oxice,  includics:  in  <<-me  instances  the  vapours  of 
mercury^  pho^pbora^.  and  bisulphide  of  caHvn  :  bf  em{!4oyed  as  elec- 
tivxiets^  graphite,  and  twenty-thzee  different  metals :  and  obtained  185 
d^frrmt  spectra,  which  he  examined  and  measured.  His  conclusions 
are :—  l$t.  That  many  lines  are  found  in  a.7  tAf  ^iS>aMs.  and  in  many,  jwr- 
km^  mn  the  metals :  the  exKstence  of  mtA  lines  mu<^  therefae  be  inde* 
pendent  of  the  chemical  nature  cf  the  9«K«tance.  :^nd.  That  ob  ▼arying 
the  density  of  the  gasvtk  the  spectra  w>He  found  to  Tary,  showier  that  the 
character  and  even  dbe  exxstence  of  certain  Hnets  are  dependent  upon  the 
mcfe  denaxy  of  the  medium,  whilst  the  chemical  c^ttditioas  reamin 
unchanged  w  6ir  as  tbe  pn^ecce  of  the  giTYu  suihstaace  is  cosccmed. 
Sitd.  That  in  the  case  <<f  the  preseiice  of  mirie  than  oae  safaalance,  die 
spectra  of  the  suihstacces  prRMBt  are  not  merely  -nprrimpatcd  without 
chaftce^  as  has  Kevn  cenerailT  Maered:  and  that  tiicif  it  e««a  rtttaon  to 
WBiTe„  that  fee  certain  liDC!^  the  ac^ka  «f  difermi  bei&s  upsa  cttdi  other 
he  ast^gonisQc*    And  4th.  Tbai  the  >«iIUancy  of  tihe  faMS  is  TCiy 
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little  increased  by  greatly  increamDg  tlie  heating  power  of  the  electric  dis- 
charge. If  these  results  are  confirmed  by  other  investigators,  we  shall 
have  to  be  much  more  careful  in  employing  spectrum  observations 
for  the  purpose  of  chemical  analysis,  and  to  learn  what  conditions 
modify  the  appearance  of  the  lines  before  we  can  safely  use  them  for  that 
purpose. 

MM.  Wolf  and  Diacon,  in  a  paper  published  in  the  Bevue  de  SodHit 
SawmteSy  have  described  a  method  they  employ  in  spectrum  analysis. 
They  volatilize  the  substance  to  be  examined  by  heat  in  a  current  of 
hydrogen,  and  ignite  the  escaping  jet  of  hydrogen  in  contact  with  a  jet  of 
pure  oxygen,  and  state  that  under  these  conditions  many  metallic  chlorides, 
but  especially  alkaline  metals  and  their  volatile  compounds,  produce 
perfectly  distinct  and  very  lasting  spectra. 

Sir  David  Brewster,  in  a  paper  '^  On  the  Action  of  various  coloured 
Bodies  on  the  Spectrum,"  in  the  *'  Philosophical  Magazine,"  Dec.  1862, 
has  published  his  observations  on  the  action  of  numerous  solids,  liquids, 
and  gases  on  the  solar  spectrum.  The  substances  employed  include  solu- 
tions of  alkanet-root,  cochineal,  chica,  cudbear,  sulphate  of  indigo,  sul- 
phate of  chromium,  nitrate  of  cobalt,  litmus,  sulphate  of  copper,  sulphate 
of  ammonia  and  chromium,  chromate  of  ammonia,  sulphate  of  cobalt 
mixed  with  chromate  of  ammonia,  sulphate  of  potash  and  nickel,  carba- 
zotate  of  potash,  ferriocyanide  of  potassium,  sulphate  of  potash  and 
copper,  bivanadiate  of  ammonia,  chloride  of  iridium  and  potassiuim 
carbazotic  acid,  ammoniuret  of  nickel,  nitrate  of  copper,  nitrate  of  nickel, 
ammoniuret  of  copper,  chloride  of  copper,  sulphate  and  nitrate  of  iron, 
chromate  of  potash,  oxalate  of  chromium  and  potash,  and  arsenite  of 
copper  dissolved  in  hydrochloric  acid. 

In  a  paper  communicated  to  the  British  Association,  J. H.Gladstone, Esq., 
F.R.S.,  calls  the  attention  of  scientific  men  to  those  lines  of  the  solar 
spectrum  which  are  due  to  the  ten*estrial  atmosphere,  and  incites  observers 
to  watch  those  lines  and  bands  under  every  possible  variation  of  circum- 
stances, such  as  at  different  periods  of  the  day  and  year,  at  different 
altitudes,  &c.  &c.  By  the  aid  of  a  portable  spectroscope,  he  has  made 
numerous  observations  of  the  kind,  and  has  observed  several  bands  not 
recorded  in  the  map  of  Sir  David  Brewster  and  himself  in  the  '*  Philoso- 
phical Transactions,"  18G0. 

Dr.  A.  Weiss  has  been  making  spectrum  observations  in  Greece :  he 
succeeded  in  observing,  in  a  surprising  manner,  a  condensation  of  the  lines 
of  the  red  and  yellow  portions  of  the  spectrum,  and  considers  that,  from 
the  purity  of  the  sky,  Greece  (and  especially  the  Ionian  Islands)  is  very 
suitable  for  spectrum  observations. 

M.  Brachet  has  proposed  as  an  improvement,  in  applying  die  electric 
light)  to  inclose  the  light  within  a  globe  of  uranium  glass,  and  that  again 
within  a  second  glass  globe,  of  such  a  colour  as  to  correct  the  greenish  tone 
of  the  resulting  light ;  and  the  proposal  has  been  referred  to  MM.  Regnault 
and  Babinet  for  consideration. 

The  "motion  of  camphor  towards  light"  has  been  the  subject  of  a  recent 
investigation  by  Mr.  C.  Tomlinson.  He  shows,  by  various  experiments, 
that  the  crystalline  deposits  of  camphor  in  bottles,  which  occur  when  tliat 
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Bubstauce  is  exposed  to  the  sun's  rays,  are  not  doe,  as  has  long  been  sup- 
posed, to  the  agency  of  light,  but  are  simply  and  purely  a  result  of  unequal 
heat,  the  crystals  always  forming  upon  the  coldest  side  of  the  bottle.  <  He 
lias  done  the  cause  of  science  a  service  by  correcting  statements  upon  the 
subject  which  have  been  made  in  nearly  all  our  leading  chemical  works. 

Principal  J.  D.  Forbes  has  published  an  elaborate  paper  in  the  ^'  Trans- 
actions of  the  Royal  Society  of  Edinburgh,"  '^Ou  the  Conduction  of  Heat  in 
Bars,  and  the  Conducting  Power  of  Wrought-Iron,"  and  has  observed  that 
the  order  of  arrangement  of  the  '*  conductors  of  heat  differs  but  little  from 
their  order  of  conduction  for  electricity,"  and  thus  confirms  the  results 
previously  obtained  by  Wiedmann  and  Franz  ;  also  that  ^  the  diminished 
conducting  power  of  iron,  by  increased  temperature,  harmonizes  with 
similar  facts  in  electricity." 

M.  Reitlanger  has  communicated  a  memoir  to  the  Academy  of  Sciences 
at  Vienna,  **0n  the  Sounds  and  Motion  which  take  place  within  the 
Voltaic  Arc.*'  He  employed  Trevelyan's  apparatus,  driven  by  a  voltaic 
ourrvnt  according  to  Mr.  Page's  process ;  and  in  some  of  the  experiments 
Uie  apparatus  was  placed  in  an  exhausted  receiver.  He  concludes  that  the 
sounds  emitted  by  the  above  apparatus,  as  well  as  the  motion  of  the  re- 
volving globes  of  Mr.  Gore,  are  simply  mechanical  results  of  the  electric 
disoliarge  bet>!\*een  the  various  movable  metallic  i>arts  of  the  apparatus, 
whor«  Uiey  are  in  im^terfect  contact  with  each  other,  and  result  especially 
fk\>m  the  tearing  action. 

Some  intere:»ting  details  respecting  a  discharge  of  lightning  down  a 
)K>plar  tn!^  are  given  in  L'Imiiiiti.  The  lightning  produced  a  groove 
like  i\w  furn>w  of  a  plouglishare,  which  did  not  proceed  in  a  vertical  line, 
but  follow^  a  :^piral  dirtHrtion  down  the  tree.  It  is  interesting  to  notice 
lhi»  direction  of  action,  as  in  another  instance,  at  Birmingham,  on  the 
0C\Niu^ou  of  the  Queen*s  visit  to  that  place,  lightning  struck  a  pole  ^:Led 
\i|KM\  the  Town  Hall*  and  the  direction  taken  by  the  electricity  was  also 
in  lliat  case  in  the  form  of  a  spiral  do^t^n  the  pole. 
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M.  du  ChaUlu  and  the  Gwilias. — The  long-vexed  question  of  the 
anthenticitj  of  M.  da  Chaillu's  travels  in  Equatorial  Africa  has  received 
fresh  light  from  Mr.  W.  Winwood  Reade,  who  writing  frt>m  Loanda, 
September  7,  says : — 

**  Having  spent  five  active  months  in  the  gorilla  country,  I  am  in  a 
pomtion  to  state  that  M.  du  Chaillu  has  shot  neither  leopards^  bufialoe^  nor 

forillas ;  that  the  gorilla  does  not  beat  his  breast  like  a  drum ;  that  the 
:alu-kamba  does  not  utter  the  cry  of  Kocioo^  or  anything  lUce  it ;  that 
the  younff  gorilla,  in  captivity,  is  not  savage ;  and  that  while  M.  du  Cliailla 
affects  to  nave  been  &  poor /ever-girieim  wrkeh  at  Gamma  (June  1, 1859), 
he  was  really  residing,  in  robust  health,  at  the  Gaboon." 

Mr.  Reade  admits  that — 

^  From  the  same  source  which  afforded  me  proofs  of  his  (Du  Chaillu's) 
impostures,  I  learn  that  he  is  a  good  marksman  ;  possessed  of  no  common 
courage  and  endurance ;  that  be  has  suffered  many  privations  and  mis- 
fortunes of  which  he  has  said  nothing ;  that  his  character,  as  a  trader,  has 
been  unjustly  blemished ;  that  his  laoours,  as  a  naturalist,  have  been  very 
remarkable;  and  that,  during  his  residence  in  Africa,  he  won  the  affection 
of  the  natives  and  the  esteem  of  those  who  most  merit  to  be  esteemed-* 
the  missionaries." 

M.  du  Chaillu,  not  content  with  these  concessions,  in  a  letter  to  the 
Tmeif  endeavours,  from  Mr.  Beade's  letter,  to  make  it  appear  that  the 
charges  of  misrepresentation  still  retained  against  him  are  groundless ;  and 
concludes  by  proposing  that  Dr.  Gray  and  his  friends  shall  deposit  £2,000 
on  the  one  side,  while  he,  on  bis  part,  will  deposit  £1,000 ;  and,  this  being 
done,  he  will  repair  to  the  gorilla  country,  and  if  he  succeeded  in  two 
years  in  bringing  home  eight  perfect  skins  of  gorillas,  preserved  with  a 
preparation  to  be  supplied  by  Dr.  Gray,  he  would  then  claim  the  £2,000 
in  payment  of  his  expenses ;  while,  on  the  other  hand,  in  case  of  failure^ 
he  would  forfeit  his  £1,000.* 

Habits  of  the  Oorilla. — So  much  has  been  asserted  of  a  marvellous 
character  concerning  these  extraordinary  animals,  that  we  are  glad  to 
receive  reliable  information  of  a  less  romantic  kind.  Mr.  Reade  repre« 
sents  him  as  dwelling  only  in  the  densest  parts  of  the  forest,  and  feeding 


*  This  proposed  wager,  on  the  part  of  M.du  Chaillu,  is  treated  as  a  joke 
by  the  Athenantm  (December  6) ;  a  contributor  to  which  journal  says 
that  an  African  trader  would  supply  the  five  or  six  specimens  in  two 
years  for  £100.  We  have  no  desire  to  defend  M.  du  Chaillu's  iUuminatums, 
but  we  certainly  think  it  would  have  been  more  satisfactory  if  Mr.  Reade 
had  given  us  the  pounds  on  which  he  stated  that  M.  du  Chaillu  had  never 
shot  gorillas,  &c.  To  us,  it  seems  very  much  as  though  Mr.  Reade  had 
felt  bound  to  write  something,  and  had  done  it. — Ed. 
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•xclniiTdy  go  vegetable  matter,  k>  that  one  kind  of  gran  ia  alwmji  K  m 
iodifUion  of  his  proximity.     At  noon  mod  en  be  ^proaclMa  Uk  tT 
pIvttatioQB   in  search  of  plantAina,  ocirasionally  aOeiiag  *  i  ~*     ' 
wbich  in  rsge  becomes  a  sliarp  bark.     Bjr  daj  he  d 
on  all-four^  sometimes  ascending  trees  ;  and  br  night  he  ■ 
tree  u  hi)  sleeping-place.    He  b  esceedinjilj  wair-  and  t 
"Dm  female^  Klien  about  to  prodan  joaag,  bidlds  ■  nesl  of  rude  laycn  wi 
diy  iticka  and  small  bnnehes  torn  off  from  the  trees  by  the  hand.    "" 
vonnded,  or  nusaed,  as  a  role  they   will  charge  on  all-Eiwri  ;  hut  ( 
uatires,  being  as  nimble  as  apet,  often  e«(*pe.     In  the  c«aB  of  a  bmi  ^ 
bad  his  hand  crippled  bj  the  btta  of  a  gorilla,  the  animal  taati  tba  wr 
with  his  hind  foot,  and  dragged  the  hand  into  Ua  nooth  m  h*  «Mdi  I 
haic  done  a  bonrh  of  plantww.     Onlv  traditknal  neeoonts  exiil  «f  Om  I 
gorilla  haTiBg  killed  a  mwai  and  it  b  I«s*  feaied  than  tbe  l«af«rd. 

Tie  GariOa  in  Lmtrpotl^So  edebratcd  hv  this  ^c  beeone,  tfcnt  th»  | 
ac^nbition  of  a  good  ^edmen  is  an  important  ereot  to  a  ■iiiwiia      Tba  | 
Free  Pablic  Husaun  <rf  Linrpool  has  just  aeqnired  a  sprrcii 
peittapi,  to  anj  in  Uiis  conntrv  in  eiie  and  excellaice  of 
An  aeeownt  of  the  arriTal  at  thb   skin  (whidi  was   praeMed   to  tht    | 
noMKB  by  Mr.  Dackworth)  will  be  foond  in  toL  L  p.  A37.      Tl 
■naeam  b  partknlarty  rich  in  iUmtratioas  ti  this  aniwal,  and  ] 
dw  hfgeit  gorilla-aktietoii  in  Eiiiope. 

It  haa  baan  ^07  csmntlj  r^Ktned  that  a  yoing  living  govHln  I 
exbihited  at  liTcvpool.   This,  however,  is  an  cnor;  tbe  animal  in  9 
being  on];  a  dunianaee.  The  only  living  gorilla  which  ■ 
iKto  tUa  coaalTf  wa«  in  the  poaMnon  of  Mn.  WavnbweLl  in  1: 
and  WM  examined  bj  Mr.  Moore,  die  cnntar  of  the  Liverpool  Miu 
It  waa  yttj  docile  and  active,  and  ia  now  fai  the  poMc  ~^ 

tea,  fonung  one  of  the  reamrkaUe  fcatorea  of  that  g 
at  Walhn  Hall,  vrboe  it  baa  bees  teen  and  exanuncd  bj-  &e  w 

tXt  ITIriiisrw.— Tbe  ewttwvwsj  ooocnning  the 
itBl  eontiBnia.    The  Csdn^ubed  natuafii^  Happen,  receiTeJ  ■ 
aanj  7«ais  back  wludk  mdine4  him  to  bdiere  that  ■ 
cxiMed  in  the  deaerl*  Ifing  eoath  of  Kotd^a.    The  iDekgkd  al^ 
la  the  poMJlilily  of  tbe  existenee  of  an  animal  with  a  single  (I 
«■  the  Middle  of  theforAMd.  i^  that  no  Mich  bsn  c 
■■tan  of  tha  sbIL    It  ia  bdiend,  havaver,  by  m 
■ala  gbale  pimaiw  slUtd  hii,  giowing  fron  thavw^o 


n>  Km  BrMA  .ShafaL^The  ■ 


been  taken  U  the  Hew  Poreat,  whence  a  fcaale  ipeai 
and  bktn  to  Mr.  F.  BKkland.  WhSa  in  hia  |  1 111  in  11 
Twn^  two  of  which  wen  divwaed  ia  the  water  flaeed 

~  f  appealed  to  be  wtU  cand  fiv  hy  tite  panat  aaake. 
lat  thb  reptile  in,  Gk»  tha  adder,  vivipairow. 
TUEimgCktik{lim<dmpt^itmm)J<mdMDm^^ 

*  living  rtTwsMtilive  of  the  andMl  tritoWl^  has  h 

I  Moe  nnmbefv  into  Livwpool,  afira; 

-  takM  t«  tha  Jai«n  des  PlHtei  at  Pkris  Car  f 


One* 
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'Mnt&tion  to  one  of  the  professors  ;  hut,  for  some  reaaon,  it  was  oot  pre- 
■ented,  and,  returning  to  England,  it  was  thrown  overboard  in  the  Straits 
of  Dover.  Soon  afterwards  a  person  presented  himself  at  the  British 
Museum,  and  offered  a  living  specimen  for  sale.  Baking  for  it  £5,  and 
averring  that  it  had  been  takeo  at  Dover.  Could  it  be  that  it  was  the 
aame  individual  that  was  thrown  overboard  in  the  Straits  ?  At  all  events, 
it  should  be  borne  in  mind  that  if  found  in  future  it  is  a  naturalized,  and 
not  an  indigenous,  animal  on  our  coast. 

Dueoverj/  of  Aqiuaic  Nymmoplcroiu  Imectt.—Mx.  Lubbock,  F.R.S., 
exhibited,  at  the  Eotomological  Society,  two  species  of  aquatic  bymenop- 
tarous  insects,  one  of  which  swims  with  its  wings.  They  were  found  in  a 
basin  of  water  obtained  from  a  pond.  While  examining  the  Entomostrsca 
■wimming  about  in  it,  he  was  struck  with  astonishment  at  observing  a 
■mall,  veritable,  eUar-mnged  insect  swimming  with  an  easy,  graceful, 
jerking  movement,  by  means  of  its  wings.  Although  some  oF  the  hyme- 
noptera  had  been  observed  to  descend  temporarily  into  the  water,  this  waa 
the  first  which  had  been  met  with  which  was  truly  aquatic.  He  proposed 
to  call  it  Pefynrma  natant,  and  remarked  that,  in  a  palieontological  point 
of  view,  it  was  worthy  of  notice  tiiat,  had  it  been  found  fossil,  there 
would  have  been  nothing  to  indicate  that  it  was  not  a  terrestrial  or 
aerial  animal. 

Cultitation  of  Oysters. — M.  Coste  has  communicated  to  the  Academy  of 
Sciences  an  account  of  the  progress  of  his  oyster-beds  on  the  west  coast  of 
France.  That  waves  and  currents  carry  the  ova  of  oysters  is  a  well- 
known  fact,  since  the  walls  of  newly-erected  sluices  are  often  covered  with 
them ;  but  in  the  island  of  Re,  where  the  inhabitants  have  for  some 
years  been  engaged  in  cleansing  the  muddy  sediment  from  their  coast,  the 
oystarB  are  now  permanently  established.  Seventy-two  millions  of  oyslers, 
from  one  to  four  years  old,  is  the  lowest  average  registered  per  annum  by 
the  local  administration,  representing  a  value  of  about  two  millions  of 
"  anCH  {£BO,000). 

Iron-himkt  huilt  h/  AnimaUula.' — M.  de  Watteville  announces,  in  the 
.Jtmmal  de  I'lnstmetion  Publiqm,  that  in  the  lakes  of  Sweden  there  are 
layers  or  banks  of  iron,  exclusively  built  up  by  animalcules.  Tliis 
is  called  lake  ore,  and  distinguished,  according  to  its  form,  into  gun- 
'^wder,  pearl,  money,  at  cake  ore.  In  winter,  the  Swedish  peasant,  who 
bat  little  to  do  at  that  season,  makes  holes  in  the  ice  of  a  lake,  and 
{irobes  for  an  iron-bank  ;  then,  letting  down  a  sieve,  the  loose  ore  is 
■liovelled  into  it  with  a  ladle,  mixed,  of  course,  with  sand,  which  is  got  rid 
-of  by  washing  it  in  a  cradle.  One  man  may  obt^n  a  ton  of  iron  ore  per 
diem  by  tliis  process. 

Fltia  of  Portuffucse  Mtn-of-  War  {Phj/mlia  pelagica)  off  the  Me  of 
Wipkt. — This  beautiful  Medusa,  which,  as  its  name  indicates,  is  oceanic, 
has  lately  made  its  appearance  in  great  numbers  off  the  Isle  of  Wight 
after  a  storm.  Many  of  them  were  alive,  and  lived  two  days  in  a  basin  of 
■alt-water.    Tliey  are  very  rarely  taken  on  British  shores. 

The  Royal  College  of  Surgeons  of  England  has  recently  purchased  for 
its  museum  a  collection  of  specimens  of  animals  from  Professor  Hyrtl  of 
Vienna.    The  chief  object  of  interest  was  the  akeletoa  and  stuffed  skin  of 
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a  little  animal,  the  Chlam jdoplionia  Tnoicatai.  Tliii  umliui  k  abost 
the  size  of  a  rat,  and  poeociaoca  eertun  anatomical  peeoliaritM^  cjuntetning 
which  Professor  Hyrtl  published  a  monograph  in  185ft.  On  thia  aeoonnt^ 
and  also  for  its  extreme  rarit j,  the  sum  of  £40  was  given  for  thai  obfeei 
alone.  There  are  bat  two  specimens  known  of :  one  is  in  the  Anatomietl 
Mnsenm  of  the  London  Zoological  Gardens ;  the  other  is  the  one  mentioned 
abore.  Neither  are  there  likelj  to  be  any  more  seen ;  lor  the  onlj  place 
in  which  the  Chlamydophoms  has  been  found  was  in  the  town  of  Mendoa% 
in  the  high  lands  of  Chili,  and  which  was  totally  boned,  with  its  14|000 
inhabitants,  by  an  earthquake  in  the  Andei^  in  18S1. 
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OUR    FRESH-WATER    POLYZOA. 

BT  THE  BEV.  W.  HOUQHTON,  H.A.^  F.L.S. 


OF  all  the  beautiful  forms  of  animal  life  that  tenant  the 
waters  of  our  rivers  and  ponds  in  marvelloos  profusion, 
there  are  none^  I  think,  that  excel,  and  few  that  equal  in 
elegance  and  interest^  the  Polyzoa.  It  is  invidious,  perhaps,  to 
draw  comparisons  in  nature,  where  all  is  perfect ;  the  naturalist 
will  see  as  much  to  admire  in  the  common  earthworm  as  in 
the  rarest  and  most  prized  zoological  treasure,  not  that  in  ex- 
ternal form  the  humble  worm  recommends  itself  as  an  object 
of  attraction,  but  because  its  structure,  like  that  of  every  created 
thing,  is  so  admirably  adapted  to  the  wants  and  habits  of  the 
animal.  Be  this,  however,  as  it  may,  there  is  no  doubt  that 
beauty  of  external  form,  although  it  may  be  the  only  point 
for  which  the  uninitiated  care,  is  an  additional  charm  in  the 
eyes  of  the  zoologist.  Who  does  not  remember  the  thrill  of 
pleasure  that  ran  through  him  when  first  he  beheld,  through 
the  magic  crystals  of  the  microscope,  a  group  of  Vorticellce 
with  their  delicate  spiral  stems  and  ciliated  glassy  bells?  or 
who  that  has  ever  watched  the  beaded  Melicerta  mould  its  tiny 
round  bricks,  and  then  bend  itself  down  and  add  pellet  after 
pellet  to  its  tube,  will  say  he  has  not  experienced  a  more  than 
ordinary  treat,  and  a  kind  of  gratification  which  it  is  impossible 
to  describe  ? 

This  is  the  month  of  April,  and  it  is  too  early  to  attempt 
to  find  specimens  of  any  of  the  species  of  Polyzoa,  with 
the  exception  of  Fredericella  Sultana,  of  which  more  anon. 
Still,  take  your  collecting  bottles  and  pocket  lens,  and  come 
along  with  me  :  I  shall  be  able,  I  know,  to  teach  you  a  useful 
lesson  in  the  art  of  discovering  Fresh-water  Polyzoa ;  for  you 
must  know  that  it  is  quite  possible  you  may  be  living  close  to 
a  pond  in  which  live  hundreds  of  one  of  the  most  prized  species, 
and  yet  be  quit^  unable  to  find  a  single  specimen.  We  will  go 
to  this  large  reservoir,  which  supplies  the  canal ;  here  the  water 
is  beautifiilly  clear,  and  in  the  summer  time  the  willows  and 
alders  on  the  margins  of  the  bank  form  a  pleasant  shade,  and 
ever  and  anon  let  fall  their  dead  branches  mV>  \i\x<&  ^^\i^T)^ 
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favourite  object  of  attachment  to  all  this  group;  here  grow, 
but  not  too  closely  together,  several  aquatic  plants, —  water 
crowfoot,  amphibious  Persicaria,  the  copper-colonred  Potamo- 
geton  (P.  j^erfoliutus)  with  transparent  leaves  like  goldbeater's 
skin,  and  other  plants  of  the  water. 

Now  let  us  go  to  some  sheltered  spot  or  comer  of  this  great 
pool,  to  which  the  wind  has  blown  all  the  floating  rabbish,  tangled 
masses  of  Confervee,  decayed  roots  of  grasses,  fi^athers  of  birds, 
etc.,  and  dip  our  bottles  into  this  heterogeneous  mass.  Never 
mind  the  ironical  smile  of  yonder  angler,  who,  proud  of  the 
pike  of  twelve  pounds  weight  which  he  has  just  succeeded  in 
landing  about  twenty  yards  from  us,  accosts  himself  in 
rather  a  loud  tone  with  "  What,  in  the  name  of  fortoney  can 
that  fellow  be  grubbing  after?  "  No  doubt  you  represent  in 
his  mind  that  very  eccentric  old  fellow  who,  as  sung  by  the 
author  of  the  "  Ingoldsby  Legends,'' — 

"  Would  pore  by  the  hour 
O'er  a  weed  or  a  flower, 
Or  the  slugs  that  come  crawling  out  after  a  shower. 
«  «  «  « 

Still  poking  his  nose  into  this  thing  or  that, 
At  a  gnat,  or  a  bat,  or  a  cat,  or  a  nt, 

Or  great  ugly  things, 

All  legs  or  wings, 
With  nasty  long  tails  arm'd  with  nasty  long  stiiigs.* 

You  ai\*  usoil  to  this  sort  of  thing,  and  continue  your  dabbling 
in  spito  of  it  all.  Now  look  into  your  bottle,  and  you  wiD  see 
sovoral  small,  dark,  round  bodies,  about  the  size  of  a  pin's  head 
porhaj>s  ;  tAke  tlu'ee  or  four  out,  and  examine  them  singly  on  your 
hand  with  your  lens.  **  Thoy  are  slightly  convex  on  one  side, 
and  ci^ncAvo  on  the  other."  "  Then  they  are  of  no  use  except  as 
indicators ;  they  are  merely  the  separated  discs  or  fiuses  of  old 
sptvinions;  try  again."  "  Now  what  have  you  ?"  "Why, 
an  inoh  lontr,and  of  an  oval  shape."  "These  agglomerated 
an^  to  Iv  dopondoil  on,  so  we  will  take  them  home,  and  in  due 
iimo  you  will  see  thorn  gorminate."  The^e  httle  bodies  are  the 
pnuluot  of  tho  most  boimtiful  of  all  the  Fresh-water  Poljfzoa, 
auil  of  owo  which  is  giniorally  considered  to  be  somewhat  rare, 
vi/.,  Cnsftiitihi  Mnc4ih\  the  only  locomotive  species;  for, 
unlike  tho  nvst  of  tho  family,  CnsUiUUa  is  unattached,  and 
Uoing  possosstnl  of  a  muscular  l>ase,  strongly  resembling  the 
rt»ot  of  a  g»vsto4\n>oilo»s  mollusc,  the  colony  is  enabled  to  move 
iibt^ut,  slinvlv,  it  IS  truo,  ujHm  tho  surface  of  submerged  weeds, 
Htonos,  ot«\  Hut  it  is  oxtn^molv  difficult  to  detect  the  presence 
of  iithilt  fonus  of  (\Ui,it<Jhu  on  account  of  their  transparencyi 
*«/  '/u»  Did.  lUnt  thoy  live  for  the  most-  part  upon  weeas  which 
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)  generally  covered  with  scum,  and  tlie  faded  filaments  of 
.ilgx  of  the  same  colour  as  the  animals.  Therefore,  if  yoa  are 
desirous  to  learn  whether  any  mill-pool  or  lake  contains  Crista- 
UfUa,  the  better  plan  is  to  search  for  these  round  black  bodies 
(which  Professor  Aliman  has  designated  Sfatoblasts)  late  in  the 
autumn,  or  in  winter,  or  in  early  spring,  rathor  than  for  the 
mature  animals.  The  saoiQ  advice,  too,  will  be  found  good  in 
the  case  of  other  Polyzoa,  These  statoblasts  ai'e  always  to  be 
found,  and  generally  in  very  great  abundance,  boating  in  the 
water,  BO  tUAt  all  that  is  necessary  is,  to  dip  your  collecting 
bottle  in,  or  to  skim  the  surface ;  tho  statoblasts  are  so  cha- 
racteristic of  the  different  species  to  which  they  belong,  that 
you  can  never  doubt  what  kinds  your  pond  supplies. 

If,  however,  the  fully-developed  colony  ia  the  object  of  your 
search — I  am  speaking  o{  Cri«fiitflla, —  then  in  the  months  of 
June,  July,  and  August  you  should  i-isit  the  poud.  And  here 
let  me  give  a  bit  of  advice  ;  lie  flat  down  (the  GristatelUe 
are  almost  always  within  a  few  feet  of  the  bank,  covered  by 
water  varying  from  an  inch  in  depth  to  about  two  feet),  and 
with  your  eyes  close  to  the  surface  of  the  water,  and  witli  aa 
httle  disturbance  of  it  as  possible,  gently  clear  away  the 
floating  weeds,  and  examine  the  submerged  stems  of  the  plants 
_  in  siia,  just  as  they  grow  in  the  watei" ;  it  is  of  httle  uso  to 
A'ttull  the  weeds  out  of  the  water,  and  then  examine  them, 
™Decau8e  it  ia  almost  impassible  amid  the  couverfoid  growth 
which  covers  the  plants  to  detect  the  collapsed  form  of  yonr 
much  prii'^d  Crititat'iUa ,  so  you  must  "stoop  to  conquer." 
Probably  for  a  minute  or  two  you  will  see  nothing  like  the 
object  of  your  search ;  but  bo  patient,  continue  to  gaze,  and 
you  will  most  Hkely  bo  rewarded  by  observing,  amid  the  scum 
and  confervfiB,  an  oblong-shaped  feathery  object,  about  one 
inch  or  more  in  length  perhaps,  of  a  pale  yellow  colour,  bearing 
some  resemhiance  to  tho  well-known  gelatinous  egg  nido- 
meutum  of  Limneuit  nlifjnnli».  This  is  Critlali:ila  MuccJo,  the 
queen  of  Polyzoa ;  and  lif  you  are  not  gratiiied  at  the  sight  of 
her  extreme  beauty,  as  you  gently  place  her  with  the  weed  to 
which  she  is  attached  in  your  collecting  bottle,  and  if  you  have 
not  an  intellectual  treat  over  yonr  microscope  when  you  get 
home,  it  is  clear  you  are  no  judge  of  beauty. 

The  attached  forms  of  the  Fresh-water  Polyzoa  are  not  nearly 
BO  difficult  to  find ;  at  least,  I  speak  of  those  species  with  which  I 
am  familiar — such  an  Alfx/onelln  fitngogii,\ery  readily  found  and 
common  everywhere,  three  or  four  kinds  of  Flumaldla,  and  Fre- 
dericellaStillana.  This  last-named  species  appears  to  be  a  singular 
exception,  in  one  respect,  to  the  rest ;  for  while  they  seem  to 
be  strictly  annual  in  their  duration  of  existence,  Freih^lMla  ia 
^Jerennial.     At  any  rate,  I  have  discovered  it  in  TaxiV-^i'vnWT , 
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and  at  at!  other  periods  of  the  year  j  and  that  this  species  is 
perennial  iB  rendered  probable  by  the  fact  that  the  atatoblasta 
are  very  sparingly  produced  when  compared  with  the  im- 
mense! profiiaion  yielded  by  other  kinds.  The  attached  forma 
of  the  Fresh-water  Polyzoa  are  readily  found,  if  the  collector 
will  patiently  examine  submei^ed  branches  of  trees,  or  the 
nnder-fiide  of  leaves  and  stones  ;  for  the  large  sponge-hke 
masses  of  Alcyonella,  the  branching  tubes  of  Plnmaieila,  and 
the  tangled  interlacements  of  Frclcrirella  are  apparent  to  tho 
eye  without  an  effort— though  at  the  same  time,  perhaps,  if  he 
had  never  seen  a  single  specimen,  be  would  either  not  notice 
them  or  wmdd  fail  to  discern  in  them  objects  of  ranch  interest. 

The  Polyzoa  afford  a  most  instructive  example  of  the  necea- 
aity  to  pay  particular  attention  to  the  internal  structure  and 
anatomy  of  any  animal,  if  we  would  desire  to  ascertain  its 
place  in  the  animal  kingdom.  In  extenial  form  the  members 
of  this  group  bear  a  very  close  resemblance  to  phytoid  Zoophytes 
with  which  indeed  they  were  long  confounded.  Now  these  lMt«r 
animals  belong  to  the  low-organized  class  known  by  the  n&me 
of  ITydrotoa,  of  which  the  common  ffydra  or  Freah-water 
Polype,  may  be  taken  as  the  type.  But  the  Polyzoa,  notwith- 
standing their  resemblance  to,  are  widely  separated  from  this 
group,  and  represent  in  their  structure  analogies  with  that  sec- 
tion of  the  mollnacan  sub-kingdom  happily  designatod  by  Milne 
Edwards  MoUuseoida.  "  You  go  down,"  says  Mr,  Kingsley, 
"  to  any  shore  after  a  gale  of  wind,  and  pick  up  a  few  delicate 
sea-ferns.  You  have  two  in  your  hand  (S'-rtularin  fiperfulata 
aud  Ginnelliiria  hrii-uhiln),  which  probably  look  to  yon,  nnder 
a  good  pocket  magnifier,  identical,  or  nearly  so.  Bat  yoa  are 
told,  to  your  surprise,  that  however  like  the  dead  homy  poly- 
pidoms  which  you  hold  may  be,  the  two  speeiea  of  saaonrfii 
which  have  formed  them  are  at  least  as  far  apart  in  HkB  scale  of 
creation  as  a  quadruped  is  from  a  fish."  *  The  Po^roa  have  now 
been  admitted  to  their  proper  place  in  the  animal  kingdom, 
and  have  been  ad\~anci>d  Irom  the  sub-kingdom  Radiata  (now 
CirlrHti-rntit)  to  that  of  the  MoUusca.  "  Thus,"  as  Dr.  Gsp- 
penter  instrucHvely  remaHcs,  "  whUst  microscoNc  nseardi  has 
degraded  the  Foraminifera  from  their  supposed  rank  wiA  Uw 
nautilus  aud  cuttle-fish  to  the  level  of  the  sponge,  it  has  iwiaei 
the  whed-animalculca  into  proximity  with  aquatic  worms  and 
the  humble  'sea-mat'  (jiuttru),  formerly  supposed  to  be  a  I 
plant,  to  a  position  not  much  below  that  of  the  oyster  and  i 
niuss«>I."t  J 

The  Pbl^-xoa  baring  an  organiiKtioa  bomologaas  vitli  tiw  J 


*  abacus,  p.  33. 

f  *"  The  HicnHv^qpe  sad  iM  RenlMMnv'  ^lS,3hiti. 
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*  ABcidiee,  or  tuiiicated  Molluscs,  aro  now  accordingly  included 
with  this  latter  gronp,  and  form  together  the  section  Mol- 
lnscoida,  {the  Other  section  being  the  Mollusca  properly  bo 
called).     A  glance  at  the  illngtrations  will  show  the  general 

I  ]reaemblaiic«  which  exists  between  a  Polyzoon  and   an  Asci- 

*'  n,  bnt  for   the  determination   of  the  precise  homologons 

jana  the  reader  must  refer  to  Professor  Allman's  valuable 

'  Jnonograph.* 

In  the  Asctdian  the  respiration  takes  place  by  means  of 
internal  branchiae ;  iu  the  Polyzoon,  by  means  of  external 
branchise  forming  around  the  mouth  a  corona  of  tentacles  cihated 
and  protractile.  They  have  both  a  distinct  digestive  tube, 
which  turns  on  itself  and  is  opon  at  both  extremities ;  the 
nervous  ganglion,  though  it  does  not  occupy  the  same  position 
in  both  animals,  is  of  similar  form  and  of  a  very  rudimentary 
nature,  and  is  regarded  by  Allman  as  a  further  instaJice  of 
homology. t  The  most  marked  point  of  difference  between  the 
organization  of  a  Polyzoon  and  a  tunicated  Mollusc  consists 
in  the  latter  animal  being  possessed  of  a  heart  and  a  vascular 
system,  while  in  the  Polyzoon  no  trace  of  anything  of  the  kind 
exists. 

It  will  be  well  now  to  obtain  some  general  conception  of  a 
Polyzoon,  which  we  shall  bo  readily  able  to  do  with  the  figtirea 
before  us  (Plato  XIII.,  figs.  1  and  2),  and  fi-om  the  following 
clear  explanation  of  them  by  Professor  Allman : — 

"  Let  us  imngine  an  alimentary  canftl,  consisting  of  (Eaophagitst,  stomach, 
and  intestine,  to  be  furnished  nt  its  origiu  with  long  ciliated  tentACula,  and  to 
have  A  ringle  nervous  gauglion  situated  ou  one  side  of  the  uaopha^nis-  IJet 
us  DOW  suppose  this  canal  to  be  bent  back  upon  ittelf  towards  the  side  of  the 
^Higlion,  BO  ai  t«  approTimnte  the  temiiiiation  to  the  origin.  Further,  let  lis 
ims^e  the  digestive  tube  thus  constituted  to  be  suspended  iu  a  fluid  con- 
tained in  a  mcnibninoUB  sac,  with  two  opeuinga  —  one  for  the  mouth  nnd  tho 
other  for  the  vent—the  tentacula  alone  being  external  to  the  sac  Let  ua 
rtUl  further  suppose  the  alimenturj  tube,  by  means  of  a  aystem  of  muscles, 
to  admit  of  being  retracted  or  protruded  according  to  tho  will  of  the  animal, 
tlw  retraction  being  accompanied  hy  an  invagination  of  the  sac,  so  as  partially 
or  entirely  to  inclnde  the  oral  tentaciila  within  it ;  and  if  to  these  chanict«ra 
we  add  the  presence  of  two  sexual  organs  in  the  form  of  ovary  and  l«sttN, 
occnpyiog  some  portion  of  the  interior  of  tho  sac,  and  the  negative  character 
of  tho  absence  of  all  vestige  of  a  heart,  wo  shall  have,  perhaps,  as  correct  an 
ideft— apart  from  all  theoretical  considerations  of  homology  or  derivation 
from  an  archetyp*; — as  can  be  conveyed  of  the  essential  structure  of  a 
■^ftdyioDii  in  its  simplest  and  moat  fi^neraliied  condition. 
^V   "  To  give,  however,  more  actuality  to  our  ideal  Polyzoon,  we  may  bear  iu 
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Bunil  thftt  the  unm«)iaUl}'  investing  ac  hu  the  power,  in  kbuoat  etcfj  cms, 
«(  •wteting  hooi  ita  extanikl  stubce  ft  aeeoBdarf  iBTeatmenl  of  vary  Tuioa 
MBstitalioD  in  the  diSbreot  groups ;  and  we  mtj,  moKCrer,  conceiTe  of  tb» 
•miie  aoinutl  with  ite  digeetire  tube^  tentaeoU,  gsa^cai,  maades,  genemtir* 
QigHw,  circumunbieDt  flnid.  and  inTtsiing  sks,  repekttng  itself  by  geouu- 
tion,*  uid  thus  iimducing  oof  or  more  precbeljr  umilu  systems,  holding  m. 
different  positiou  lelalivelj  to  oae  another,  wfaik  sU  continue  ocgBuitally 
luited,  iud  we  shall  then  have  the  actnnl  rendition  presented  of  the  Kiljan 
in  their  fuU;  developed  state." 

Now  of  these  two  investing  tuiiics,  the  outer  ono  is  called 
ihe  ectoeyst,  the  inoer  the  endofyff.f  This  latter  ttmic  tinea  tha 
interior  of  EAch  dumber,  and  tenimial«s  in  the  tentacnUr 
crown  {lophophortX) ;  it  is  trausuarent,  and  is  readily  seen  in  aA 
the  Frtfih- water  Polrxoa,  both  wsen  the  animal  is  protrtided,  and 
when  it  is  retracted  within  its  cell ;  for  a  portion  of  the  eodo- 
CfSt  always  remains  "  in  a  permanently  inraginated  state."  Tha 
eotooyst,  in  most  of  the  genera,  consists  of  a  totigfa  teatheiy  sob- 
ataxkoc^  imbedded  in  whidt  are  sihcioas  and  other  earthy  partidM. 
la  Ftnthrieelia  I  have  ootioed  that  dte  atbaoas  "6  '  '  ** 
er  ooupoaeat  oeOs  of  Diaiomaeta,  eepeciafly  those  of 
«i^«r>,  mtarhtfgdyinto  Uwoompoeinancf  the 
laMla  alone  appears  to  be  deetitate  of  an  tdocytL. 
habitairt  of  «acb  c«U  is  called  a  PoJyjwIr,^  «  tana  ' 
poeed  by  Allmaa  instead  of  Poiiffe,  which  shoold  i 
fined  to  the  animah  bdooging  to  the  Radiata; 
*         '       '    )  ofacoicarfBkiKnni  brtheBaineaf  < 


The  Tcfir  csrioos  TBh^u»  organ,  Kke  a  toogn^ 
"i,  aadwhiA  all  Ih    '     ' 


orer  the  month, 


the  ficd^water 

,  poeseas,  has  receircd  the  naaBeof 

abaBnce  of  this  organ,  whose  Had 

Ml^m  Oe  aaiae  of  A» 


the  imaaroaa  veciea   renacCir^  bekMr. 
wkidi  ava  &rKAedwi&  a  UAwal  toariaodbv 
■ooAiapKxndedwilhtkhMaftAa  otgm^fsaAoi 
aw ahoadia^ Offer  fl|li  liiltii  ■!■,*•  to whiA  araw 
d  a*  ft«a^w«tar  a|Kcie^  ooBGap*  iUadmAa»  aMl  MM 
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to  the  order  called  Gyin-nolrrmafa,*  wbioli  comprises  nearly  all 
the  Marine  Polyzoa.  The  space  included  between  the  ondocyst 
and  the  alimentary  canal  is  termed  the  perigastric  space. 

Let  us  now  take  a  specimen  of  Criniatella  Muccdo,  and 
observe  those  other  details  of  atmcture  or  economy  which 
require  consideration.  You  cannot  select  a  bettor  specimen 
for  stndy  than  this  beautifiil  species,  which,  unlike  some  of  the 
other  Polyzoa,  is  not  at  all  particular,  nor  shy  of  being  treated 
roughly.  The  Polypidea  protrude  themselves  most  good-temper- 
edly  from  the  orifices  of  the  cells,  and  if  a  sudden  shock  to 
their  rudimentary  nervous  sj-stem  causos  them  to  contract 
within  their  chambers,  they  will  pop  out  again  almost  imme- 
diately ;  while  some  of  the  Plum'ttell idw  are  occasionally  very 
shy  in  making  their  appearance.  Sometimes  you  may  be  obhged 
to  force  the  Polj-pides  out  of  their  cells  in  order  to  see  whether 
they  are  aHve  or  not,  a  fact  which  is  easily  ascertained  by  the 
ciliary  motions  of  the  tentacula. 

The  engraving  (Plate  XIII.,  fig.  3)  is  copied  from  a  drawing, 
made  by  a  friend,  of  a  hving  specimen  of  Oristatella  taken  last 
July,  and  is  ma^^fied  about  tn'o  and  a  half  diameters.  The 
colony,  which  varies  in  length  from  between  half  an  inch  to 
about  two  inches,  is  of  a  long  oval  shape,  yelto>vish  in  colour, 
''i  large  dark  spots,  which  are  the  statobtasts  imbedded  in 
caBnieciam,  and  with  smaller  ones  which  are  pellets  of  fajcal 
itter.  The  upper  surfate  is  convex,  and  around  the  margin 
th^e  are  three  regular  concentric  series  of  Polypides  alternating 
one  with  another,  while  the  central  portion  of  the  crenascium  is 
unoccupied.  This  arrangement  is  not  seen  in  the  drawing, 
l»eoause  the  portrait  was  taken  soon  after  the  specimen  had 
en  taken  out  of  the  collecting  bottle,  and  before  it  had  time 
assume  its  normal  position.  The  onder-surface  consists  of 
flattened  muscular  disc,  by  means  of  which  the  httle  colony 
iaches  itself  to  submerged  weeds,  or  moves  along  from  place 
place.  ITje  tentacula  are  very  numerous,  from  seventj'-five 
eighty  in  number ;  they  are  hollow,  and  communicate  with 
3  lophophoro  and  the  perigastric  space.  The  cilia,  which  are 
always  seen  to  vibrato  in  an  upward  direction  on  one  side  of  a 
tentaole,  and  downwards  on  the  other,  answer  the  double  pur- 
pose of  respiration  and  of  supplying,  by  the  currents  they 
produce,  food  for  the  httle  inhabitants  of  the  cell,  which  food 
consists  chiefly  of  Desmidese  and  the  spores  of  Algae. 

The  lophophore,  in  most  of  the  Fresh-water  Polyzoa,  presents 

(the  form  of  a  crescent,  or  a  horse-shoe ;+   in  Fredtricella  this 
*  From  gyimio),  "  naked,"  and  laima.  a 

t  Whence  the  term,  Sippocrepia  {hippoi,  "  a  bone,"  and  enpii,  "  a  Bhoe),  ^H 
proposed  hj  M.  Gervais  to  designate  the  Fresh-wntei  as  distmct  from  the  ^H 
Marine  PoItzoh,  to  which  latter  group  he  applies  the  term  Ttifundilmlala  ^H 

(^nel-Bh»ped).  ^^^H 


abou 
^with 

^awtt 


^M,  i^m-u.  *.i:i3kra 


Auituwiy  'icA  fc^^dei  rr^Zj  rresi^iis  2*:  5eca7?i]r«  mas  tkis 
fTp««r.  tfirjtt^i  :«  *m.**  itf  liie  nnss*:^!:  ire  rbscoECe.  Tfce 
Kb0p^5ii:i*re  tr^lv^  cc^j^u*  itf  zi«:c::c,  ■£»:c?'agia,  cardK  and 
wiorir^  <»«»»  '-.if  it.iirafi.  iiLir^dzjcs.  rTuira*.  az*i  azass.     Tfce 

dHK^r^^t  KsAky  ice  z:y*z  c\irjM±  •:*'  ^r.-jrn  are  I  sfce  ptyerful 
fi5lrfcct<.r  cia»drs-.  bj  Eii=aE:*  -it  wLi.i  tc??  cnsire  Pohrpide  is 
drkvn  irltLia  tte  «rC  :  2  'ii  ncaCt.Tj  zii^rjes  »:*'  Ae  crown, 
wt<y«ws:  «rti«i  h  i§  V-.  T'.fiA^.K  'JLiiz  criTn  ltd  •Serrtss  rfce  k>bes ; 
^^:$;  tfa^  antJ^Ior  pftr>OT:»j2TS;aI  z.:ii4:ifes.  fay  nean^  of  wbich  the 
ixrTAfnzutUrd^ endocj-t  is  •iilatfe^i, ati kep^  peTT!!^!^!!^}^ inverted; 
und  4;  the  jy>*%ry^T  parietc-TaffiEAi  nziicie*,  whose  action 
*'  iFU^ifA  thfe  shfeSith,  and  reOT^aties  i:*  pi^ririoii  daring'  the  pro- 
trwiion  of  th*-  Poijpide." 

Tlw:  Fitsfth-watfrr  Polyzoa  increase  by  tme  -/r-j,  bv  ^mm<F, 
Mod  \/y  tdalMaJstjf.  The  ova,  which  are  formed  in  a  true  ovary 
after  encMinri^  into  the  perigastric  cavity,  are  there  most  pro- 
bablr  impregikated  by  the  free  spermatozoa  ;  but  how  the  ciliated 
embryo  e^tcape«  from  the  cells  it  is  not  ea.'?y  to  determine,  seeing 
that  no  orifice  has  yet  l>een  detected  throosrh  which  it  might 
effc^'t  an  exit.  Tlie  ^emma^  lior  buds;  originate  in  the  endocyst 
an  Minall  tuW-rcle?*  which  project  into  the  perigastric  space,  bat 
noon  apf>ear  an  little  vesicles  projecting  from  the  exterior  of  the 

|>arent  cell ;  in  these  vesicles  the  Polypides  are  gradually  deve- 
ope^l*  The  points  at  which  the  vesicles  sprout  forth,  determine, 
m  c^iurse,  the  ultimate  form  assumed  by  full-grown  specimens. 
The  Mtatoblasts  are  bodies  of  a  veiy  peculiar  kind  (see  Plate  XTN"., 
figH.  //,  r,  d,  f',)y  which  are  produced  as  small  buds  upon  the  'pos^ 
iurior fun iruhis,  i.e.,  a  curious  cord-like  body  attached  to  the  base 
of  the  pyloric  cavity  of  the  stomach  at  one  end,  and  to  the 
Umt'iH  at  the  other.  At  first  these  statoblasts  are  colourless 
and  almost  transparent ;  in  time  they  assume  a  dark  brown 
cijJour,  and  acquire  a  leathery  consistency,  when  they  separate 
from  the  funiculus  and  fall  free  into  the  perigastric  space, 
where  it  is  probable  they  remain  until  they  can  gain  an  exit 
when  the  ]*olypide  dies,  and  the  destruction  of  its  soft  parts 
allows  an  esr^apo  through  the  orifice.  This,  I  believe,  is  the 
only  way  of  accounting  for  the  escape  of  the  statoblasts  in 
most  of  the  genera,  as  Professor  Allman  is  convinced ;  but  in 
the  case  of  CrUtafdUi  the  statoblasts  remain  clustered  to- 
gether by  their  marginal  spines,  and  are  not  emitted  singly ; 
on  the  destruction  of  the  tissues  of  the  colony  they  are 
liberated^  and  either  float  on  the  surface  of  the  water  or  attach 
themselves  to  submerged  weeds. 

*  i.f.f  Hhoatho<l,  or  drawn  backwards  into  itself,  as  may  be  done  with  the 
/Jngf*r  of  n  f^hvc. 
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The  young  aiiinial  makes  its  nppearftiico  iu  the  spring  of  tho 
year  ae  a  single  Polypide,  wliich,  however,  quickly  produces 
others,  until  the  colony  attains  thesize  of  one  or  two  inches  by 
July  aad  August,  at  which  time  there  may  be  found  an  im- 
mense profusion  of  statoblasts  in  most  of  the  genera. 

Tlie  Fresh-water  Polyzoa  may  be  kept  alive  in  a  vessel  of 
water  for  two  or  three  months  if  care  be  taken  to  supply  them 
with  abundance  of  food  (for  they  are  voracious  feeders),  and 
to  keep  them  well  shaded  from  the  hght,  for  all  the  species, 
except  CrMaiella,  love  dark  habitations.  I  have  found  Frcde- 
rlfetla  the  moat  long-lived  in  an  aquarium.  As  an  instance 
of  the  capacity  of  a  Polyzoon'a  appetite,  I  may  record  tliat 
a  few  years  ago  my  aquainum  was  almost  as  green  as  pea-soup 
from  the  abundance  of  algaj  spores ;  I  put  a  good  sized 
specimen  of  Aleijorn:Ua  fuiujosa  into  the  water,  and  in  about  an 
hour's  time  it  was  quite  clear. 

Most  of  the  Fresh-wftter  Polyzoa  prefer  clear  lakes  and  mill- 
jjools,  but  Alct/onella  is  by  no  means  so  particular,  being 
found  in  water  where  there  is  much  mud ;  AhyimeUa  fvnijosa 
assumes  a  spongoid  form  and  grows  to  a  verj'  large  size ;  the 
interstices  of  the  casncecium  harbour  a  multitude  of  all  sorts  of 
aquatic  animals.  Annelids,  Crustacea,  and  the  larvse  of  various 
insects,  &c.,  &c.  It  is  advisable  to  pay  attention  to  these  hosts 
of  Alcijuiic'llii,  as  some  few  years  ago  I  was  rewarded  by  the 
discovery  of  a  very  rare  worm,  whose  occurrence  in  this  country 
rested  on  doubtful  evidence ;  this  was  the  Fingered  Naia  [Proto 
dufitnia),  which  protruded  tbe  curious  digitiform  segments  of  its 
tail  out  of  the  mass  of  AU-jntifiln.  fungosn.* 

The  Fresh-water  Polyzoa  have  not  been  studied  in  this 
country  at  all  as  they  deserve ;  it  is  true  that  we  have  Allman's 
admirable  monograph  of  this  group,  in  wliich  work  all  known 
species  are  described  and  figured ;  but  it  is  probable  that 
careful  searches  may  reward  the  collector  with  the  discovery 
of  new  species,  while  his  observations  may  tend  to  throw 
light  on  some  points  of  their  economy  which  require  eluci- 
dation. 

F'rofeasor  Allman  enumerates  sixteen  British  species,  and 
beheres  the  number  of  known  species  to  amount  to  twenty-one. 
It  is  curious  to  notice  that  until  witliin  the  last  few  years  not 
a  single  species  of  Fresh-water  Polyzoa  had  been  discovered 
south  of  the  Mediterranean  in  the  Old  World,  or  of  Philadelphia 
in  the  New.  In  1860,  however,  Mr.  C.  D'Oyly  H.  Aplin  found 
1  specimens  of  this  family,  comprising  at  least  two  species, 
B  Australia.    One  specimen  he  describedf  as  having  elongated 

'  See  "  Aniiali  and  Magazine  of  NatHral  History,"  Dec.,  1860,  p.  393, 
t  Ibid,  p.  464. 
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statoblasts^  closely  resembling  Allman's  figure  of  PlumaMla 
emarginata;  the  other  was  unlike  any  figure  in  that  gentle- 
man's monograph. 

According  to  Dr.  Fritz  Mtiller  (''Archivfor  Natorgesch.'' 
1860^  p.  312)^  there  exists  in  some  of  the  marine  mCTcibera  <^ 
this  gronp  a  colonial  nervous  system,  in  addition  to  the  indiyidual 
nervous  system  alluded  to  above.  By  means  of  this  colonial 
system  the  movements  of  the  general  body  are  contrdOied.  It 
is  quite  probable  that  careful  microscopic  examination  may  re- 
suH  in  the  discovery  of  a  similar  organization  in  OrtskdeUa^VDA 
other  firesh-water  species. 


EXPLANATION  OF  PLATES  XIH.  AND  XIV. 

PtATX  XIIL->Fig9. 1  and  2.  Plan  of  a  Polyzoon  :  (1)  ezseited,  (2)  ratecied. 

Fig.  I.  a,  UHNith  and  tentacles  ;  hy  alimentaiy  oanal ;  Cy  ams  ;  d»  Bervow 

guigiion  ;  «,  inTorting  aac ;  fyf^  reprodnctiTe  oigun  ;  f,  ntaador 

musde. 
Fig.  a  OutofottA  Mmctda, 
Fig.  4.  Plan  of  an  Aacidian  Tunicate,    a,  triple  investing  toie  ;  f^  ifiqiiTafaiij 

i^l^aiatus ;  n^  month  ;  o,  oeaophi^Qs  ;  j^   stomadi ;  f^  intanine ; 

r,  anus  ;  «,  nerroos  gan$^on  ;  r,  heart. 
Fig.  5.  Plan  of  a  Fresb-water  Pdjioon,  showing  homologoos  parta  with 

Fig.  4.    For  exj^anaticHi,  see  Fig.  1.    Figs.  1,  2»  4^  5,  alter  ADmaa. 

PLais  XIY.— «,  Phmaidla  repemty  attached  to  a  stow  (natual  nie) ;  h, 
slatobhHst  i)i  ditto  ;  r,  ditto  of  P,fha%€om  ;  <  ditto  of  OrukMm; 
€y  ditto  of  Fnderieitta  Sulkma  ;  ^all  magnified). 


^THB  AFRICAN  LION  IN  ITS  NATIVE  HAUNTS. 

BY   JULES   OER&BD    (tHB    "  LION    KILLEfi"). 
IVaiuiaied  by  th«  Editor. 


THE  title  of  tliis  Joomal  has  induced  me  to  lay  before  its 
readers  a  few  observations  on  an  interesting  aabjoct  in 
mtural  history,  the  treatment  of  whicli  might  perhaps  be 
deemed  too  popular  for  any  of  the  scientific  periodicals  which 
have  hi^er  pretensions  than  it  puts  forth  to  erudition  and  ab- 
strose  investigations;  and  I  trust  that  these  remarks  may  be 
the  means  of  calUng  more  general  attention  to  the  history  of 
tiiat  noblest  of  creatures,  the  Lion,  than  it  has  hitherto  enjoyed 

E!n  this  country. 

p      My  observations  possess,  at  least,  ono  advantage, — not  an 

'  unimportant  one  in  these  book-making  days, — namely,  that  of 
originahty :  for  they  are  not  merely  a  narrative  of  what  others 
have  seen,  or  a  repetition  of  what  my  predecessors  have  written, 
but  are  the  results  of  my  own  persontJ  experience.  My  know- 
ledge of  the  lion's  natural  history  has  been  acquired  in  thoae 
wilds  of  which  he  is  the  sovereign  ruler.  I  have  met  him  face 
to  face  as  he  approached  the  encampments  of  the  unfortunate 
Arabs  in  search  of  his  nightly  mew^,  have  tracked  him  to  his 
lair  on  his  return  from  his  depredations. 

These  adventures  I  have  described  elsewhere,  in  a  form  more 
anitable  for  the  general  reader  ;*  but  it  is  now  my  intention,  as 
far  as  the  hmited  space  allotted  to  me  will  admit,  to  recall  a 
HUle  of  the  more  solid  information  which  I  have  obtained  during 
my  hazardous  expeditions,  for  the  benefit  of  those  who  read 
rather  for  instmction  than  for  amusement. 

Let  me  first  mention,  tliat  the  result  of  my  observations  has 
led  me  to  conclude  that  the  race  of  lions  inhabiting  the  northern 
portions  of  the  continent  of  Africa  is  superior  to  those  which  are 
met  with  in  the  western  and  central  parts  of  that  continent. 

Whether  this  superiority  be  inherent, — that  is  to  say,  an  ori- 
ginal quality  of  the  animal, — or  whether  it  is  due  to  the  con- 
oitioaB  by  which  the  creature  is  surrounded,  I  shall  not  venture 
to  say ;  but  shall  be  content  to  substantiate  the  truth  of  this 
assertion  by  illustrations  of  its  superiority,  leaving  it  to  the  con- 

,  fiideration  of  better-informed  naturalists  to  fathom  the  caute. 
•  "  La  Tueur  de  Lions."     Puri« :  J.  Vemiot. 
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Qtral,  and  eastern  portions  of  Africa  have  each 
The  first,  which  is  found  between  the  borders 
of  tho  tiroot  Desert  as  its  northern  limit,  and  down  to  the  lower 
basin  of  the  Niger  in  the  Houth,  is  a  manelesa  creatnre,  of  an 
elongated  form,  and  whose  height  is  about  that  of  the  tiger, 
with  which  auimal,  moreover,  it  has  many  points  of  resem- 
blance. 

This  variety  is  a  hunter ;  that  is  to  say,  it  procures  its 
nourishment  by  chasing  game.  For  this  purpose  its  instinct 
tofichcs  it  to  combine  with  its  congeners  in  the  pursnit  of  its 
prey,  which  ia  effected  under  tho  direction  of  a  veteran  leader, 
who  allots  to  all  their  proper  posts  and  duties :  to  the  most 
active  and  best  armed  the  plac-es  of  danger,  whilst  the  lionessee 
and  young  ones  are  detacned  for  the  purpose  of  beating  the 
ganu>.  By  combined  action, — nay,  it  might  almost  be  said  by 
a  strategic  movement, — the  honesses  and  their  young  press 
rorward  m  nn  unbroken  irmk ;  and,  just  as  in  a  battue,  tliey 
drive  before  them  all  the  animals  within  their  circuit  ia  the 
direction  of  tho  himting  psrty,  their  movements  being  accom- 
jtauied  with  a  lond  clamour.  \\Tien  the  prey  arrives  at  the 
])a»tagi>s  gnanled  by  the  elders,  these  spring  upon  and 
alaughtiT  it  with  great  rapidity,  and  prolwbly  with  litUe 
KUtftriug  to  the  rictims.  Should,  howevier,  a  rhinoceros  or  an 
mIuU  elephant  fbmi  a  {wrtioD  of  the  quarry,  it  is  either  allowed 
to  p«»  unmolested,  or  is  brought  to  the  groimd  by  the  umted 
•ttaek  of  teroral  lions.  Ttte  Wtne  endM,  eacli  hunter  takes 
kia  skM«  of  Iho  booty ;  not,  bovrevcr.  without  some  eUght 
ptrnkya  in  &ro«ir  ofsaperior  migiit,  which  in  the  Iioii-woad|, 
»fei>  (in  this  hutuKet  at  feut,)  watitatw  ri^H.  _^^h 

\Vbi-«,  (or 
tpcv^X  uamberofi 
tho  ^visMU  of  fnfi  faM  i^oold  it  hapnea  I 

~ ^•fl.Asu 


■f  his  ytariMi  »  th*  Airk  hndn 

ia  Mt  Mdli 
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Ibbb  lion  of  Africa  manifesta  &  resemblance  to  the  tiger,  and 
more  especially  to  that  of  Bengal. 

The  lion  of  Central  Africa  with  which  we  are  acquainted 
appears  to  belong  to  the  same  variety  found  even  as  for  south 
as  the  immediate  vicinity  of  the  Cape  of  Good  Hope.  It  is 
adorned  with  a  beautiful  mane,  the  disposition  of  which,  falling 
as  it  does  far  over  the  animal's  forehead,  detracts  gre-atly  from 
its  appearance.  This  defect,  and  the  elongated  form  of  its 
jaws,  deprive  the  animal  of  that  majeatic  air  which  characterizes 
its  congener  in  Northern  Africa. 

The  third  variety  appertains  to  Eastern  Abyssinia,  Sennaar, 
and  Upper  Egypt,  and  is  distinguishable  by  its  form  and  colour. 
With  a  body  thick-set  as  that  of  a  bull-dog,  and  fierce  and 
snllea  as  the  latter,  this  lion  would  be  dangerous  in  the  ex- 
treme if  it  were  endowed  with  strength  proportionate  to  its 
other  qualities.  Fortunately  for  the  natives,  however,  ho  ia 
small,  and  possesses  nothing  formidable  beyond  his  red  covering 
aad  his  vicious  dispof^ition. 

Dismissing  these  throe  varieties  of  the  lion  with  the  foregoing 
brief  comments  opon  their  appearance  and  habits,  I  shall  now 
ask  my  readers  to  accompany  me  over  the  orthodox  geogra- 
phical route  across  the  Great  Desert  to  Northern  Africa — a 
journey  more  easily  accomplished  in  the  reader's  company,  and 
on  paper,  than  over  the  burning  sands  and  under  the  tropical 
sun  of  Africa.  This  expedition  will  enable  us  to  make  the 
assertion  that  the  "  Lion  of  the  Desert,"  which  has  been  so 
frequently  described,  has  no  actual  existence ;  and  it  requires 
but  little  consideration  to  show  why  the  animal  is  not  to  be 
found  in  that  locaUty.  Three  things  aro  indispensable  to  its 
ifiadstence — fresh  meat,  pure  water,  aud  shade  for  repose.  Now, 
from  Timbuctoo  to  the  first  oases  which  are  found  north  of 
Boudan,  there  is  a  distance  of  not  less  than  400  or  500  miles  to 
be  traversed  without  the  existence  of  this  threefold  condition  of 
life  for  the  lion ;  and  the  country  oast  and  west  along  its  whole 
length  is  of  precisely  the  same  character.  It  will  therefore  be 
"Illy  understood  that  no  Hon  could  penetrate  into,  much  less 

ablish  itself  permanently  in  these  desert  regions.  Beyond 
lias  sea  of  sand,  however,  and  the  few  fertile  islands,  the  ver- 
^dant  oases  which  are  scattered  over  it,  we  come  to  the  great 
chain  of  Mount  Atlas,  which,  with  its  magnificent  ramifications, 
is  nobly  peopled  with  denizens  of  the  animal  kingdom.  Here 
it  is  that  we  find  the  African  h'on  par  (•j.-rflh-m-e — the  lion  of 
Knraidia. 

Kazouini  and  Dame'iri,  two  Arab  authors  anterior  to  BuBbn, 
have  described  the  lion  of  Northern  Africa  in  glowing  colours. 
Their  account  commences  with  the  titles  of  nobility  of  these 
large-headed  sovereigns  of  the  wilds.     He  ia  the  "  great,"  l\ift 
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"  generous,"  the  "  magnificent/'  the  "  formidable,"  the  "  coik- 
queror,"  the  "irresistible,"  the  "gallant,"  the  "superb,"  Uis 
" invincible, "  the  "devourer,"  the  "courageous,"  the  "intre- 
pid," the  "  roaring,"  and  eighty-nine  other  attribates  in  hit 
praise,  being  but  one  short  of  the  number  which  they  accord 
to  the  A-lmighty. 

Dameiri  subsequently  describes  a  conflict  in  which  bo  toofc 
part  between  a  host  of  Arab  warriora  and  a.  single  lion.  Xa  this 
affray  more  than  one  hundred  men  and  as  many  horses  wen 
placed  horn  d'-  comhoi,  and  the  lion,  pierced  wiUi  wounds, 
remained  master  of  the  bfttt!e-6eld,  the  king  having  given  way 
before  BO  noble  and  courageous  an  animal. 

This  high  -estimate  of  the  Numidian  lion,  published  many 
ceuturies  back,  accords  with  the  facts  which  1  hare  collected, 
and  my  own  observations  at  the  present  day, 

I  have,  however,  found  in  Nnmidia,  not  one,  but  threo  well- 
marked  varieties  of  Uon ;  and  I  presume  it  is  in  honour  of  th« 
most  formidable  of  these  that  the  Arab  chronicler  has  recat«d 
his  narrative.  The  threo  varieties  of  this  interesting  &mily 
known  to  me  are  the  /•w'n-eolwtred,  the  grej/,  and  the  black. 
Amongst  the  Arabs  they  are  known  as  "  el  Asfar,"  "  el  Zar- 
nouri,"  "  el  Adraa."  Tho  fawn-coloured  and  grey  varieties  are 
bold  animals,  far  superior  in  external  form  and  muscular  strength 
to  their  other  African  congeners,  and  also  dissimilar  in  their 
habits. 

These  great  lords  hold  tho  principle  that  to  hunt  game  is  a  fib 
employment  only  for  poachers  and  peasants ;  and,  after  the 
manner  of  certain  barons  of  the  middle  ages,  they  deem  it  more 
dignified  and  convenient  to  support  themselves  at  tho  expeaise 
of  tiieir  vassals.  Eveiy  man,  therefore,  who  stands  possessed 
of  a  herd  of  oxen,  a  flock  of  sheep,  or  of  a  few  horses, 
in  their  opinion,  amenable  to  the  levy  of  tithe  and  tribute. 

Starting  upon  this  axiom  (still  uncontro verted),  the  hou  just 
referred  to  awakes  at  sunset,  and  coolly  proceeds  to  some  rock 
in  tho  vicinity  of  his  lair  to  perform  his  toilet ;  aad  from 
whence,  looking  down  upon  his  territories,  he  can  survey  the 
whole  surrounding  plain,  and  perceive  tho  various  flocks  and 
herds  returning  to  the  fold. 

Wlien  night  has  fairly  set  in,  he  rises  to  hia  feet,  roars  lor 
the  first  time,  and  swaying  his  enormous  bead  from  side  to 
side  as  he  proceeds,  makes  his  way  with  measiu'ed  pace  towards 
the  encampment  which  is  to  furnish  him  his  supper. 

Tho  very  roar  of  the  lion  in  its  wild  state,  which  is  a  tn 
that  even  the  most  fastidious  would  deem  worthy  of  being 
listened  to,  is  truly  magnificent.  His  first  note,  when  he  oom- 
mencea  to  roar,  is  a  low  somid  emitted  from  the  chest  and 
nostrils;    but  it  is  audible  from  a  great  distance.     This  ia  a 
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sciea  of  prelade,  and  immediately  afterwards  it  is  repeated, 
bat;  thia  time  it  is  much  louder  and  more  protracted;  the  jaws 
of  thu  ammal  being  still  dosed,  or  the  mouth  but  slightly 
opened.  Th*;  third  aud  fourth  outbursts  are  given  to  thv  air 
tiiroogb  the  fully  extended  jaws,  and  with  the  whole  force  of  the 
lungs.  To  listen  to  this  roar  ia  terrible  for  those  who  happwi  to 
be  crossing  the  monarch's  patb,  or  to  be  mai-ching  throagh 
tlie  lonely  forest.  At  length,  afW  two  or  three  more  utter- 
ances of  this  idnd,  the  animal  ends,  as  he  oonimenced,  with  less 
vigorous  notes. 

The  distance  to  which  I  have  boeu  able  to  trace  the  progress 

of  a  lion  by  his  roar,  when  there  has  been  no  contrary  wind, 

vd  no  mountain  nor  other  obstacle  to  intercept  the  sound,  is 

iro  or  three  leagues ;  but  when  he  roars  about  a  league  otf, 

e  who  is  unaccustomed  to  the  sound  would  believe  him  to  be 

Me  at  band. 

i.  cuiious  circumstance  which   I  have  noticed,  ia  that  when 

B  lion  is  accompanied  by  his  mate  they  always  roar  ulter- 

'tiately;   tJiat  is  to  say  the  boness  commences,   laid  the  lion 

answers  her,  each  continuing  in  its  turn  to  utter  its  note,  but 

the  tones    never  being    mingled.       It  has  afforded    me  some 

satisfaction  to  lind  that  my  hero  possesses  a  musical  quality, 

L^ich  has  never  been  observed  in  any  other  quadruped,  bo  far 

H^  I  am  aware;  and  I  am  quite  content  to  leave  it  to  men  of 

l^itcience  to  discover  the  cause,  should  they  deem  the  matter 

deserving  of  their  attention. 

But  to  return  to  our  hungi-y  lion,  whom  we  left  descending 
from  his  mountain  lair  to  the  plain  on  which  the  eacampments 
are  pitched.  By  the  term  "  encampment "  *  the  Arabs  and 
natives  of  Barbary  designate  an  assemblage  of  tents  ranged 
in  a  circle,  and  in  close  proximity  with  one  another,  except  in 
one  part,  which  sen'es  as  a  pass^e  to  and  from  the  plain.  In 
the  centre  of  this  circle  the  herds  are  penned;  and  the  external 
enclosure  which  surrounds  and  serves  as  a  protection  to  the 
tents,  consists  of  a  rude  hedge  from  sis  to  twelve  feet  in  height. 
yi>n  aperture  or  passage  referred  to  is  kept  open  during  the 
Erflw;  but  is  closed  at  night. 

^K  Wliea  the  Arabs  hear  the  Hon  begin  to  roar  in  the  distance 

IjBwy  ore  at  once  on  the  qui  vive.     Heaps  of  wood  are  piled  up 

Before  each  tent  and  kindled,  so  that  when  the  lion  arrives  near 

the  encampment  he  may  be  visible  to  all,  and  that  the  owner  of 

each  tent  may  be  able  to  throw  a  bghted  brand  at  his  head, 

I  aod  drive  him  forward  to  his  neighhom^a  tent. 

*~  t  the  king  of  beasts  is  so  much  accustomed  to  these  fires 
I  to  the  cries  of  men,  women  and  children,  joined  with  the 


"  Dousr." 


„  „  He  seeds  toi   at  iUr 

,  ymtMmg  nrij-  of  Ae  pvne  portioiB,  and  aiber- 

ii  Uks  Mood  of  fie  «r  abc  nUR  Krra  to  qMBcb  Us  tUnt. 

'llrnB  be,  we  hare  noi^lit  tootjeet  Inlh  lirm*ii  [■rifriiliafcii 
W«  drink  i^eret,  beer,  bm  rhiipeg^at ;  he  ptefefs  tte  wmn 
blood  uf  die  rictini*— erety  odb  haa  tastes  gnm  to  ym  in  aflsor- 
dance  with  bis  oatore.  Bat  the  raaUy  obyectjonable  part  of  Ui 
pnceedini^  is,  that  be  does  not  retan  to  deroor  tike  "^— *■ 
be  has  slain,  bat  goes  eJseii^iere  and  masaacres  new  rictinB. 
This  need  of  frmb-kiDed  meat  oocaakais  enonnous  losses  to  tke 
Arabs,  fur  thiiir  rvligioo  Torbids  them  to  feed  co  animab  wbidi 
liBvn  tiiH  Iwun  killed  b;  themselv^  proDonndng,  in  so  doing, 
the  Hurtiiriontsl  wordB  "  bpMem  AUnh  "  (in  the  name  of  God). 

lliJM  In  tlio  inodft  of  procedure  with  the  grey  and  Enrii- 
o»)"iirt'i]  li'ni  wiidii  it  Hecks  its  meal  alone ;  if  accorapanied  ht 
Ills  liiiiUt,  tltu  Inttor  remains  ontside  of  the  encampment,  ana 
her  lord,  i-Umnnu  (liu  citctosure,  mancearres  in  snch  a  my  as 
Ui  drtvit  (I  iiortinii  of  tho  cattle  to  the  locality  where  she  is 
slal Iminil ,  Miulaiim  solDctH  her  victim,  slaoghters  it  adroJUr, 
Mini  lit  iriM'ft  "iitit  nli'iiil  hur  meal,  never  permitting  her  spoase 
III  |iiiHii(<i'  'if  liiT  r('|mMl.  Nciilier  doG3  he  attempt  to  touch  w»e 
itf  IliK  iiliiiixl'ti'''"'!  'iiiiiiiiUx  whii-h  lie  around,  bat  looks  ou 
lialli>rillv  iirihl  li'H  flMiiito  lian  llniidicd  her  meal:  his  behaviour, 
h'l  iiiK  •kIiI,  Hiiviri^  UN  nil  dxatiiplo  wurthy  of  imitation  by  all 
•ii-ui4ua  iN(fii,     I   '"<>"  vwn  noticoi],  that  when  he  approached 
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his  mate^  apparently  with  a  view  to  inquire  whether  her  food 
was  palatable^  she  would  respond  to  this  delicate  attention  on 
his  part  by  demonstrations  of  anger^  without  at  all,  however, 
disturbing  his  serenity. 

But  the  excellent  domestic  qualities  of  the  wedded  lion  do 
not  end  here.  When  he  has  attained  the  felicity  of  being  the 
parent  of  two  or  three  young  ones  (Ihe  average  number  of 
young  in  the  family  of  a  pair),  he  is  charged,  during  the  day- 
time, with  watching  over  the  safety  of  all,  and  at  night  it  is  he 
who  sets  out  to  the  distant  plains  in  pursuit  of  prey,  to  Aimish 
sustenance  to  the  mother  and  her  young  cubs. 

In  the  performance  of  this  duty,  the  lion  has  recourse  to  an 
expedient  well  worthy  of  the  consideration  of  scientific  men, 
and  calculated  to  puzzle  those  who  disbelieve  in  the  magnetic 
power  of  animals.  As  the  lair  inhabited  by  the  lioness  and 
her  young  is  always  at  a  considerable  distance  from  the  Arab 
encampments,  it  would  be  a  difficult  task  for  the  Uon  to  cany, 
or  even  to  drag,  an  ox  or  a  horse  so  far.  To  avoid  this  labour, 
he  brings  home  a  living  animal.  Yes,  reader,  incredible  as  it 
may  appear,  the  lion  possesses  the  power  of  compelling  a  bull 
to  leave  the  herd,  and  can  force  it  to  precede  him,  in  whatever 
direction  he  pleases,  for  a  whole  night,  thus  leading  him  into 
the  most  inaccessible  mountains. 

Let  me  relate  a  circumstance  connected  with  this  power 
possessed  by  the  lion,  of  which  I  was  myself  an  eye-witness, 
my  rifle  having  on  that  occasion  solved  the  strange  problem: — 

In  the  month  of  May,  1846,  an  expedition  set  out  from  the 
camp  at  Guelma  towards  the  frontiers  of  Tunis,  for  the  purpose 
of  chastising  a  rebellious  tribe  of  Arabs.*  At  seven  in  the 
morning  of  the  second  day  of  our  march  we  arrived  at  the 
banks  of  a  river  called  El  Meleh  Sal^e,  which  flows  past  the 
foot  of  a  bare  precipitous  mountain.  At  this  place  we  halted, 
and  Captain  (now  General)  de  Tourville  ordered  the  cavalry  to 
remain  until  the  infantry  and  baggage  had  passed  over  the  hill. 
We  had  been  there  about  an  hour,  when  we  saw  a  horseman 
gallop  back  to  us  at  the  top  of  his  speed.  This  horseman  was 
a  spahi,  who  formed  part  of  the  escort,  and  having  reached  the 
leader  of  the  cavalry,  we  saw  him  address  him  with  great 
animation  and  many  violent  gestures,  which  led  us  to  believe 
that  the  vanguard  had  been,  or  was  about  to  be  attacked. 
Presently,  however,  I  heard  my  own  name  frequently  repeated, 
as  though  some  one  was  wanted  on  a  pressing  service.     I  has- 

♦  M.  Gerard  was  then,  and  is  still,  an  officer  in  the  French  army.  His 
early  life,  and  lion-hunting  adventures  are  described  in  his  work,  already 
referred  to,  "  Le  Tueur  des  Lions."  A  few  lines  concerning  him  will  be  found 
at  the  end  of  this  paper. — Ed. 

VOL.   II. — ^NO.    rii.  T, 
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tcned  to  join  our  commandant,  and  tltia  is  what  I  learned  from 
the  Arab — hia  statement  being  received  with  the  utmost  incre- 
dulity by  tliose  who  stood  around : — 

At  the  moment  when  the  head  of  the  colrnnn  had  reached 
the  summit  of  the  hill,  tlie  vanguard  perceived  a  bull  approach 
across  the  corn-fields,  and  behind  it,  only  a  few  paces  dis- 
tant, was  an  enormoua  lion  which  followed  its  footstepa.  The 
Holdiera  at  once  set  up  a  great  cry,  the  drums  were  beat,  and 
the  clarions  sounded.  Thia  noiso  arrested  the  animals  for 
a  moment,  and  then  they  proceeded  onwards,  in  the  direction 
of  the  troops.  As  they  were  not  above  a  hundred  paces  dia« 
tant  the  men  prepared  tor  a  volley,  when  the  commander  and 
officers  gave  oi-ders  not  to  fire,  but  to  halt. 

The  bull  and  lion  crossed  the  path  on  which  the  troops  were 
about  to  uiarch,  within  pistol-shot ;  the  hon  then  lay  down  to 
survey  this  spectacle  which  was  so  new  to  him,  and  the  boU 
commenced  grazing  close  by  his  side. 

It  was  at  this  juncture  that  the  spahi  was  despatched  to 
fetch  me ;  and  it  is  hardly  necessary  to  say  that,  notwithstand- 
ing the  distance  and  the  difficulty  of  the  road,  I  was  not  iong 
in  reaching  the  scene  of  the  strange  apparition.  The  hon  woa, 
however,  no  longer  there,  and  I  had  to  follow  his  track.  Oa 
arriving  at  a  little  hillock  I  saw  him  on  the  slope  of  a  monntain 
opposite,  still  preceded  by  his  victim.  Having  heard  the  gallop 
of  luy  horse  and  that  of  the  spahi  who  accompanied  me,  tlw 
hon  had  stopped,  and  was  watching  our  approach. 

The  bull  had  followed  his  example.  When  I  had  arrived  at 
about  a  hundred  pac^s  from  him  I  dismounted  and  walked 
towards  him,  preparing  my  i-ille.  The  lion  pohtoly  advanced  to 
meet  me,  and  when  we  were  distant  from  one  another  about) 
twonty-fivD  or  thirty  paces  I  stopped,  and  tired  my  first  bailg 
which  turned  him  on  his  back.  He,  however,  rose  instantane" 
ously,  and  with  furious  roars  bounded  towards  me.  Mors 
fortunately  or  skilfidly  aimed,  my  second  shot  stopped  htA 
infuriated  career  in  time,  and  brought  him  to  the  gronnid. 

As  for  the  bull,  he  was  led  to  the  bivouac  the  next  day,  and' 
I  ascertained  from  the  Arabs  of  the  district  in  which  we  were,' 
that  he  belonged  to  an  encampment  situated  at  leitst  twelv*^ 
miles  distant  from  the  locality  in  which  we  had  encountered' 
him ;  and  that  each  night  of  the  previous  month  had  been' 
marked  by  an  abduction  of  the  kind,  the  victims  serving  afl 
food  for  a  lioness  and  her  cubs  wljich  inhabited  a  neighbcnmng' 

I  confess  that  when  I  heard  thia  newa,  I  regretted  the  mis- 
chief which  I  had  unconsciously  occasioned.  My  readers  witt 
doubtless  consider  the  care  and  affection  manifested  by  th» 
lion  towards  his  mate  and  young  ones  as  laudable  as  I  do;  utdr- 
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aa  to  the  qnestion  of  magnetic  inflnence,  I  can  onljr  explain  it 
on  the  ground  of  extreme  terror  i  for  there  are  many  examples 
cited  of  Arabs  thas  magnetused  and  led  away  by  the  lion,  in 
the  presence  of  other  persons  who  had  sufficient  presence  of 
mind  not  to  succumb  to  his  influence.* 

The  variety  of  lion  to  which  I  have  been  referring  is,  in 
©very  other  respect,  a  pattern  of  domestic  virtue,  which  is  more 
than  can  be  said  of  his  mate ;  but  as  I  have  now  almost  reached 
the  limits  of  the  space  allotted  to  me  I  must  leave  them  to 
settle  their  differences,  and  conclude  this  brief  and  imperfect 
account  of  the  habits  of  the  king  of  beasts  with  a  few  remarks 
upon  the  last  variety,  the  black  lion,  which  is  the  finest  and 
most  formidable  of  the  species. 

This  animal  is  not  so  common  as  the  fawn-coloured  or  the 
grey  one.  Like  the  two  latter,  it  takes  six  or  eight  years  to 
arrive  at  its  fiill  growth,  and  its  Ufe  is  of  fifty  or  sixty  years* 
duration.  With  somewhat  shorter  legs,  it  is  broader  and  more 
thickset  than  they  are.  The  power  of  its  jaws,  chest,  loins, 
and  paws  is  so  great,  that  it  can  clear  an  enclosure  eight  or  ten 
feet  high  with  a  horse  three  years  old  between  its  teeth.  I  have 
myself  witnessed  this  feat  on  more  than  one  occasion.  His 
habits  pretty  much  resemble  those  of  the  two  last-named 
varieties  up  to  the  age  of  twenty  or  thirty  years,  but  then  he 
becomes  a  man-eater,  and  causes  terrible  ravages  on  the  fron« 
tiers  of  Tunis  and  Morocco,  where  he  is  the  most  frequently 
met  with.  The  courage  of  this  lion  is  really  grand.  It  matters 
little  to  him  by  what  numbers  he  is  attacked,  and  whether  it  be 
by  day  or  by  night,  he  never  flinches.  I  have  seen  one  of  these 
black  lions  charge  into  the  midst  of  300  Arab  horsemen  on  an 
open  plain,  and  drive  them  back  almost  to  their  encampment ; 
the  boldest  of  them  with  their  horses  remained  prostrate 
along  his  path.     I  have  sometimes  found  the  grey  or  fawn* 

*  It  is  not  our  intention  to  enter  upon  the  diBCiission  of  the  subject  of  the 
fitfcination  exercised  by  animals  over  their  prey ;  but  we  may  mention  that 
there  are  many  instances  on  record  of  a  somewhat  similar  power  being  pos- 
sessed by  other  animals.  An  anonymous  writer,  in  the  '*  Leisure  Hour" 
(Nov.  18C2),  gives  some  examples  of  it  in  the  stoat :  he  watched  a  rabbit 
tiying  to  escape  from  the  &scinating  power  of  a  stoat,  around  which  it  circu- 
lated, as  if  spell-bound,  "  continually  narrowing  the  circle  in  which  it  was 
nnning,  whilst  the  stoat  seemed  to  be  watching  for  it  to  come  near  enough 
to  spring  at.*'  The  narrator  shot  the  stoat,  and  the  rabbit  then  escaped.  If, 
In  our  author^s  case,  the  bull  had  made  an  effort  to  escape  when  the  course 
of  the  lion  was  arrested,  it  would  have  been  easy  to  explain  the  fascination 
OD  the  same  ground  as  in  the  case  of  the  stoat  and  rabbit.  We  would  also 
draw  attention  to  the  remarks  on  this  subject  in  the  review  of  Hartwi^s 
"  Tropical  World  ^  in  our  present  number. 

^  1 
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roloui-ed  lion  hesitate  when  I  met  him  at  night  on  my  expedi- 
tions through  the  forest,  but  never  this  one.  The  black  lioa' 
always  looked  me  fall  in  the  face,  without  any  demonstration  of 
anger,  before  the  attack,  but  regarding  me  with  disdain,  as  if  t 
were  an  mferior  being.  In  fact  he  is  the  most  heaiitij'id  animat 
bt^fora,  and  the  iiohlont  after,  man  himself. 

Fortunately  for  him,  he  has  not  yet  become  acquainted  with 
the  martyrdom  of  captivity,  for  I  cannot  otherwise  designate 
the  cruel  and  tboughtlesa  mode  of  securing  him  in  zoological' 
gardens. 

Here  is  a  creature  which,  more  than  any  other,  has  need  of 
ajr  and  space,  and  he  is  imprisoned  in  a  cage  in  which  he  can 
hardly  turn  himself.  But  the  money  requisite  to  supply  the  plaw 
of  those  which  thus  die  a  miserable  death  would  amply  suffice 
to  afford  thorn  an  extent  of  ground  similar  to  that  reserved  fo^ 
deer  and  other  less  noble  animals;  and  we  should  then  posseea 
creatures  magnificently  proportioned,  instead  of  poor,  sickly, 
emaciated  forms  ;  and  they  might  be  watched  as  they  play  and 
bound  in  fact  almost  as  in  a  state  of  natnro. 

There  is  still  something  to  be  done  in  this  respect,  and  soonef 
or  later  it  will  be  accomplished,  for  the  Enghsh  are  an  earoeatr 
practical  people.  Meanwhile,  sliould  any  of  my  readers  happen 
to  be  Fellows  of  the  Zoological  Society  of  London,  I  would  just 
give  tfaem  a  friendly  caution  against  making  the  mountains  of 
Airica  the  scene  of  their  vacation  tours,  lest  the  hons  at  larga 
should  take  vengeance  upon  them  for  the  nui'ortunate  fate  o( 
their  brethren  held  in  captivity. 


The  author  of  this  paper,  M.  Jules  Gerard,  is  but  little 
known  in  England ;  and  it  is  only  recently  that  his  name  has 
appeared  somewhat  prominently  in  connection  with  his  Uoo 
adventures  in  Northern  Africa,  and  hts  projected  journey  of 
exploration  into  the  western  equatorial  territories  of  that 
continent. 

The  following  details  will,  wo  trust,  have  the  effect  not  only 
of  giving  additional  interest  to  his  httle  e-saay  here  published, 
but  of  enlisting  for  him  the  sympathies  of  our  readers  in  his 
hazardous  enterprise. 

M.  Gerard  is  an  officer  in  the  Franco -African  army;  bnt  his 
recent  reception  hero,  and  the  object  which  he  is  now  seeking 
to  attain  with  Enghsh  co-operation,  are  likely  to  associate  his 
name  with  this  country  more  intimately  than  with  Northern. 
Africa,  the  scone  of  his  lion-hunting  adventures,  or  with  hia 
native  land. 

He  left  Liverpool  in  excellent  health  and  spirits,  on  the  24th 
of  last  February,  by  the  steamer  "  Macgregor  IWrd"  (a  name 
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of  good  omen^  as  he  said  before  leaving),  for  Lagos,  accom- 
panied only  by  a  photographic  assistant ;  and  from  that  place  it 
was  his  intention  to  proceed  to  Whidah  (where  the  slaves  are 
shipped),  and.  thence  through  the  possessions  of  the  cannibal 
King  of  Dahomey  to  the  river  Niger. 

We  hope  to  be  able  to  communicate  further  details  of  his 
route  in  a  future  number ;  meanwhile,  we  may  mention  under 
what  circumstances  he  set  out. 

His  reputation  for  bravery  preceded  him  from  France, 
and  gained  for  him  the  goodwill  of  every  class  of  society. 
Sporting  men,  from  noble  dukes  downwards,  made  him  their 
companion  and  friend.  The  Ministers  of  Foreign  Affiurs  and 
of  the  Colonies,  the  merchants  of  Liverpool,  the  manufacturers 
of  Manchester,  and  scientific  men  in  every  place  that  he  visited, 
lent  him  their  aid,  '^  material  and  morsJ;^'  and  before  his 
departure,  the  Royal  Geographical  Society  presented  him  with 
a  set  of  excellent  instruments  to  enable  him  to  take  accurate 
observations  on  his  geographical  tour. 

But  it  is  chiefly  to  the  friendship  of  the  Duke  of  Wellington 
that  he  owes  his  good  fortune,  and  if  it  please  Providence  that 
another  adventurous  and  high-minded  man  should  penetrate 
into  the  gloomy  regions  of  cannibalism  and  the  slave-trade, 
and  that  he  should  do  something  to  mitigate  the  horrors  of 
these  most  fearful  of  human  crimes,  much  of  the  result  will 
be  due  to  the  prompt  and  generous  support  afforded  by  his 
Grace*  to  our  author,  nay,  we  may  say  our  hero,  at  the  most 
critical  period  of  his  projected  undertaking. 

As  M.  Gerard  is  not  here  to  read  our  eulogium  (for  that  he 
is  as  modest  as  ho  is  brave  all  will  say  who  know  him),  we  may 
state  that  he  is  in  every  respect  peculiarly  fitted  for  his  mission. 
As  far  as  a  somewhat  brief  acquaintance  has  enabled  us  to 
judge,  he  combines  i^dth  the  courage  and  determination  of  a 
soldier  a  gentle  disposition,  (which  was  pained  when  he  found 
he  had  deprived  the  lioness  and  her  yoimg  of  their  protector), 
scrupulous  honour,  French  politeness,  and  English  friendship ; 
and  if  a  good  shot,  an  unbending  will,  and  the  winning  ways  of 
a  man  of  the  world  be  of  any  avail,  M.  Gerard  will  command 
as  friendly  a  reception  from  his  Majesty  of  Dahomey  as  he  has 
experienced  in  civilized  society  in  England. 

When  he  started,  he  spoke  with  great  confidence  of  the  estab- 
lishment of  a  colony  and  trading  station  in  some  healthy 
portion  of  the  interior  of  western  equatorial  Africa,  and  we 
trust  that  in  the  cause  of  civilization  and  progress,  as  well  as 
for  his  own  sake,  his  enterprise  may  be  carried  to  a  successful 
issue. 

•  Also  by  Earl  Russell  and  the  Duke  of  "NcNvcaaVXft, 


322 


BRITISH      FUNGI 

BY   XIS3   MARGABET   PLUE8. 


"  The  tiirf 
Smells  fresh,  and  rich  in  odoriferous  herbs 
And  fungous  fruits  of  earth,  regales  the  sense 
With  luxurj'  of  unexpected!  sweets." 

COWFEB. 

IT  is  a  ven'  general  complaint  during  the  automn  and  open 
winter  weather  that  there  is  nothing  for  botanists  to  find, 
and  therefort*  no  encouragement  for  them  to  extend  their 
rambles  beyond  the  dry  Uuiits  of  that  most  wearisome  of  all 
exercises,  a  "  constitutional  walk."  Those  who  thus  decide,  do 
a  gre\-ious  "wrong  to  a  large  and  curious  race  of  plants,  whose 
structure  is  as  wonderful  as  that  of  the  gayest  exotics,  and  their 
colours  in  many  instances  scarcely  less  brilliant,  and  which  have 
their  uses  too,  both  medicinal  and  gastronomic ;  also — what  ia 
generally  most  attractive — their  dark  and  mysterious  dangers. 
The  Fungi  are  an  ill-used  race ;  under  the  name  of  Toadstools 
we  insult  them  from  Ciu-Uest  infancy.  Flowers  are  often  ruth* 
lessly  plucked,  quickly  to  be  ca^^t  aside  and  forgotten.  Ferns, 
though  the  rage  of  the  day,  sometimes  share  a  similar  fate,  and 
the  mossy  garland  or  basket  is  left  to  wither  unnoticed;  but 
such  an  end  is  too  good  for  Fungi.  **  Ah,  nasty  Toadstools ! " 
we  say,  and  jiroceod  to  kick  them  over.  Yet  nowhere  can  we 
find  more  variety  and  purity  of  f<»rm,  or  more  brilliancy  of 
colouring.  Let  us  do  justice  to  the  Fungi,  examine  their 
merits — ay,  and  their  demerits  too, — and  then  the  woods  will 
not  lose  their  charm  for  us  in  autumn,  nor  even  in  winter. 

Fungi,  like  most  other  plants,  have  tliree  parts  :  sjmwn,  which 
performs  the  function  of  roots;  tJt^iaudid  j^iortiuii,  as  the  stem 
and  cupola  of  the  Mushroom,  the  branches  of  the  Clararia,  or 
the  cup  ot  the  Ptziza,  which  answers  to  the  stem  and  leaves  of 
other  plants;  and  •'f/urec*,  which  answer  to  their  fruit.  The 
whole  substance  of  a  Fungus  is  formed  of  ctUs,  generally  Tonnd 
or  oval,  but  often,  as  in  moulds,  branching  in  the  most  fanciful 
manner. 

The  order  of  Fungi  is  divided  into  two  groups,  or  sub- 
oi\lors  :  ^ponrV.-ous,  wlien^  the  spore  is  formed  naked  iiDoa 
the  ceUs ;  and  SporuUhrous,  when  it  is  formed  within  the  ceU, 
wlucb  then  beci^»mes  a  bag,  or  spore-case.     The  first  group  of 
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the  Sporiferous  Fungi  is  distingaislied  by  the  hymenium,  or 
fruiUhearing  party  being  open  to  the  air.  Oar  common  Mush- 
room is  a  familiar  example  of  this  group^  and  stands  as  a  repre- 
sentative of  the  large  family  known  as  Agarics.  These  have  a 
cellular  stem,  a  pileus  (cap),  resembling  the  top  of  an  umbrella, 
and  lamellce  (folds)  underneath,  upon  which  the  cells  are  dis- 
posed, the  spores  springing  from  them;  these  lamellas  form 
the  hymenium.  In  our  autumn  rambles  we  frequently  come 
upon  brilliant  scarlet  mushroom-shaped  Fungi,  their  gaudy  tops 
all  flecked  with  white.  These,  as  well  as  the  Common  Mushroom, 
belong  to  the  Agaric  group.  They  are  enveloped  in  infancy  in 
a  volva  (wrapper),  which  tears  away  as  the  pileus  expands, 
leaving  pieces  like  white  felt  adhering  to  the  crimson  covering. 
This  Amanita  muscifera  is  highly  poisonous,  and  is  used  to 
make  fly-poison  in  Britain ;  but  it  is  employed  in  Kamschatka 
to  make  an  intoxicating  drink.  It  thus  exhibits  a  peculiarity, 
not  rare  in  its  class,  of  the  quaUties  being  wonderfully  altered 
by  climate.  Many  species,  deleterious  in  their  properties  here, 
are  wholesome  in  Italy,  and  the  Fuegians  are  nourished  by  some 
which  to  us  would  be  wholly  poisonous.  A  nearly-aUied  species 
(Amanita  rubescens)  with  a  brown  pileus,  but  flecked  in  youth 
with  scraps  of  its  discarded  volva,  I  have  found  in  Kent  and 
Yorkshire ;  its  fleshy  the  substance  between  the  pileus  and  the 
]amell89,  turns  red  when  it  is  broken :  hence  its  name. 

The  spores  in  this  portion  of  the  Agaric  group  are  white.  You 
may  procure  them  for  examination  by  leaving  the  young  plant 
on  a  piece  of  coloured  paper,  where  it  will  shed  its  spores.  It  is 
easy  to  examine  them  with  a  botanical  microscope ;  their  shape 
and  colour  at  once  decide  the  species.  Under  fir-trees  in 
autumn  I  have  frequently  seen  crowds  of  stately  Fungi  of  this 
Agaric  typo,  the  brown  coating  of  the  pileus  torn  into  shreds. 
This  is  the  Lepiota  B<ic1wdcs ;  it  is  round  at  first,  but  on  reach- 
ing maturity  the  pileus  expands,  and  becomes  flat;  the  thin 
shreds,  which  formed  a  velum  (veil)  in  youth,  stretching  from 
the  edge  of  the  pileus  to  the  centre  of  the  stem,  stiU  hang  as  a 
friU  on  the  latter,  and,  along  with  the  whit^  spores,  fix  its 
position  early  in  the  Agaric  group.  The  White  Agaric,  which 
grows  in  clusters  on  tan  in  hothouses,  is  another  Lepiota. 

In  similar  localities  to  that  chosen  by  the  L,  Rachodes,  we  find 
the  mouse-coloured  Tricholoma  humilis ;  the  folds  are  prettily 
turned  where  they  meet  the  stem,  and  tinged  with  the  colour 
of  the  pileus,  and  the  velum  is  hairy.  Frequently  in  woods  and 
field-borders  groups  of  smaller  violet-coloured  Agarics  are  seen, 
the  pileus  covered  with  plum-like  bloom.  The  lamella9  are 
also  violet-tinted,  and  the  pileus  often  twists  into  eccentric 
shapes.  This  is  the  Clitocybe  laccatus.  I  remember  being 
greatly  attracted  by  a  group  of  the  salmon-coloxoe^  Co\\\}Vva 
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Fv»ipes,  growing  out  of  the  bole  of  a  tree  in  an  enclosed  part 
of  Hope  Park,  near  Edinburgh.  I  fee'd  a  "  laddie ''  to  climb 
for  them^  and  admired  their  umber  inflated  stems  greatly  when 
in  my  hand.  A  few  of  the  stems  were  long,  and  had  burst 
with  the  wet,  showing  their  hollow  structure.  The  lamellae 
were  pale  yellow.  An  allied  species  (C.  Velutipes)  is  common 
on  stumps  in  woods,  the  velvet-like  texture  of  its  dark-brown 
stem  forming  a  pleasing  contrast  with  its  orange  cupola-shaped 
pileus;  while  myriads  of  the  fragile  mouse-coloured  Myccena 
ahalimis  cluster  on  the  same  rotten  stump,  quivering  in  every 
breeze,  and  perishing  by  dozens  as  you  try  to  gather  them. 
Some  of  this  numerous  clan  of  Agarics  are  without  a  stem  alto- 
gether, as  the  little  lead-coloured  Pleurotus  applicattts,  and  the 
pale-brown  biting  Panus  stjfpticus. 

Turning  from  the  Agarics  with  white  spores,  we  are  next 

E resented  with  a  group  bearing  salmon  spores.  The  little 
rown  "  toadstool,"  with  pileus  no  bigger  than  your  finger  end, 
which  you  find  on  lawns,  Xau carta  melinaides,  is  one  of  these. 
Our  friend  the  Mushroom,  Psallwta  cumpestns,  has  purphsh 
brown  sj)orcs.  It  is  said  that  sheep  eat  the  Mushroom  ;  and 
I  remember  being  earnestly  warned  by  a  countryman  not  to  eat 
any  Fungus  I  gathered  in  a  field  where  sheep  were ;  "  for  it  can^t 
be  the  right  kind,  or  they  would  have  eaten  it  up,'^  he  said. 
The  merits  of  this  friendly  Mushroom  are  numerous ;  to  us  it 
alone  redeems  its  tribe  from  a  great  part  of  the  stigma  resting 
upon  it.  Stewed  or  made  into  ketchup,  or  pickled  in  the  infant 
or  "  button  "  state,  who  can  praise  it  sufficiently  !  And  then 
the  pleasure  of  going  out  mushroom-gathering,  basket  in  hand 
and  emulation  in  the  heart ;  of  wandering  through  the  breezy 
pastiux^s,  reconnoitring  from  the  tops  of  gates  for  white  cupolas, 
and  being  quizzed  unmercifully  should  they  turn  out  to  be 
lumps  of  chalk  ! 

Who  is  there  that  has  not  noticed  the  cone-like  Fungi 
springing  suddenly  after  rain  upon  the  lawn,  often  pressed  so 
closely  together  as  to  push  each  other  sadly  out  of  shape? 
These  vary  from  the  tv})ical  Agarics  in  their  lamellae  melting 
away,  so  that  the  spores  flow  away  in  the  liquid  substance  of 
the  folds,  leaving,  in  the  place  of  the  Coprinus  aframentarius,  a 
mere  stmn,  as  of  ink,  upon  the  sward.  Closely  allied  to  this, 
though  varying  greatly  in  apt^arance,  is  a  tiny  Fungus  which 
tiikes  up  its  abode  on  the  plaster  of  dwelling-houses.  I  was 
much  puzzled  on  one  otvasion  to  find  a  starry  network  on  my 
bt^droom  ceiling ;  it  was  as  it'  threads  extended  in  every  direction 
from  a  round  nucleus  in  the  centre,  like  a  flattened  pea,  and 
branches  issuing  from  the  threads. and  interlacing  wove  tne whole 
into  a  circular  network.  The  Uttle  plant  in  the  centre  was  the 
toprinus  radians;  the  branches,  etc.,  were  myoeliam  (spawn) 
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3iit  to  draw  moisture  from  the  air  for  that  nouriehment 
which  the  plast-er  could  not  afford.  A  watery  textiire  marks 
the  sub-genua  Hijprophorus,  but  they  do  not  melt  entirely  away 
like  their  relative  the  Copruiiig. 

The  green- tinted  Agarics  which  adorn  the  sward  upon  the 
chalk  downs  belong  to  thia  family  (H.  p/tttlaeinus),  as  do  also 
the  gaudy  orange  conical  ones  which  flourish  in  meadows  in 
autumn  {H.  eonicus).  These  same  chalk  downs  are  the  grand 
locale  for  the  Marasmia*  (/reader,  the  myaterioua  cause  of  those 
fairy  rings  concecning  which  so  much  romance  and  sentiment 
has  been  told  and  sung.  It  is  &  pale,  unassuming  looking 
fungus,  and  perfectly  wholesome ;  but  who  would  hke  to  dine 
on  fairy  rings  !  Surely,  as  a  just  punishment,  they  would  be 
bewitched,  and,  at  the  least,  pixy-led.    Yet  thia  very  plant  used 

Kbe  sold  in  a  dry  state  in  Covent  Garden  Market. 
Varying  from  the  true  Agarics  in  having  the  hymeninra  in 
!rw,  instead  of  upon  lamellos,  the  group  of  Gantharellus  is  yet 
py  nearly  allied  to  them.  The  Chanterelle,  once  so  much 
prized,  and  still  used  in  France,  is  frequent  in  our  woods  from 
Berkshire  to  the  Northern  Highlands.  The  groups,  so  variable 
in  form  but  so  rich  in  colour,  of  the  Cantharellug  cibarius  form 
attractive  objects  beneath  the  overshadowing  oaks,  while  the 
darker  hue  and  elegant  form  of  the  C.  comucopioideit  wins  en- 
thusiastic admiration  from  the  naturalist  wandering  in  autumu 
and  early  winter  among  the  mossy  woods  of  Herefordshire  —  it 
is  well  named  after  the  cornucopia,  which  its  contour  exactly 
resembles.  The  rare  Li^iitinus  jfiibclli/ormix,  stemless  aud 
with  fleshy  lamellie,  once  rewarded  my  search  in  Wiltshire, 
growing  round  the  base  ol'  a  turnstile  post  upon  the  greeuaancl 
formation.  The  LenzHes  beiiilmv-»,  similar  m  form,  but  of  a 
corky  texture,  is  frequent  upon  stumps  of  birch  in  that  same 
neighbourhood;  its  zones  of  olive  and  green  and  its  downy 
pileDB  render  it  an  ornament  to  the  otherwise  naked  stumpa. 
There  is  a  group  of  Agarics  with  milky  juice ;  these  are  very 
poisonous.  I  remember  bhstering  my  lips  with  only  touching 
them  with  the  biting  juice.  Old  Gerarde  recommends  us  to 
confine  ourselves  to  the  "  Meadow  Mushroom  "  for  dietetic  pur- 
poses, adding,  "It  ia  ill  trusting  any  of  the  rest;"  and  until  our 
knowledge  is  more  extended,  and  our  observation  more  on  the 
alert,  I  think  wo  had  better  follow  his  counsel,  although  we 
cannot  agree  with  his  quotation  from  Pliny,  that  "  mushrooms 
grow  in  showers  of  raine,  ihey  come  of  the  allme  of  trefa." 

In  the  next  group  to  the  Agarics  we  find  the  hymeninm  in 
tubes  or  pores,  more  or  less  broken  ;  hence  the  group  receives 
the  name  Polyporei,  We  find  Fungi,  yellow,  brown,  white,  or 
tawny  ;  and,  upon  administering  our  accustomed  kick,  we 
Bpongyunder-surface  appear,  instead  of  the  lamellee  of  the  A] 
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Those  Fungfi  we  call  Sap-balls,  or  BoletL  One  is  edible  (B,  ednlif), 
and  of  a  pale  colour ;  another  is  very  poisonoas  and  dark  tinted 
(/?.  htridns);  the  apricot- coloured  (/).  piperaius)  is  peppery  ;  and 
wo  cannot  nvoiumond  the  flavour  of  the  gay  yellow  one  {B, 
Iittt  »/^').  In  the  Bui*  tuit  familv  the  tubes  of  the  hvmenium  can  be 
6e)Miratod  from  one  another.  Not  so  in  the  next  family,  that  of 
the  PolyjK»ro9.  These  grow  occasionally  with  stems,  as  in  the 
1\  variuitf  which  I  found  adorning  pollard  willows  on  the 
l^nks  of  the  ^Vye ;  elegant  in  form,  like  u  scallop-shell,  with 
the  hinge  prolonged  into  a  stalk,  and  the  pileus  shaded  richly 
with  uniWr  and  crimson ;  but  more  fivquontly  they  are  stem- 
loss,  growing  like  shelves  and  brackets  on  tree-stumps.  Of  these 
tho  1\  >•■/  ■•(.yj.'.^'/.sis  a  very  handsome  member,  spreading  to  the 
siy.o  of  frvMu  one  to  two  foot,  blotched  with  brown,  and  forming  a 
n^markablo  object  on  the  K^ie  of  ash-rreos.  A  verv  firm,  woodv, 
frasrrant  spei.nos  grv»w«;  in  the  K-rm  of  a  bracket  on  old  willows. 
1  have  found  it  in  Wilr shire.  Herefordshire,  and  Ktrnt — P.  sail- 
ci.is.  A  m i u u: o  p la nt  of  : \\i <  fa::: ily ,  F.  ■.:  ■ 't "•  * [ .*  ^ ,«,  adorns  fir 
p^.><ts.  \o.  It  grv^ws  rlat  at  rlrsr,  and  thoa  the  edges  curi  over 
in  tho  form  of  frills  :  rho  txiires  and  the  h\-meaium  ar«  violet,  the 
pilous  wU::o  and  i\:r:oi:y.  S::::v  sTHvics.  as  F.  'Mih'.'^us,  ST^'*' 
on  tho  srrs.n;nd :  tho  hymoniuu:  wi:::e,  and  the  edfres,  which 
prt^s^nitly  :uru  i:p,  a  full  o::v>:i:u:  l-r.^sv-.:. 

Fow  olvi  stiiir.r^s  in  Wvxxis  or  or.  l.iwr.?  are  quite  destimte 
of  :ho  lor.ovi  frills  of  :ho  -V:  -. '.  ^i  •  -i  ..  The  i^-^res  here  are 
no:  t\)i:AlIy  d:s:r.V.::od  ov«.r  thv  s:ir:l»vV,  :-c:  are  arranged  in 
br.iv.;*:'.:r.ir  l::*.v>,     i::  :ox:.:rt    ::   >.>-:::: lit s   :\ir:h:n-:nt.      This 

{I     .  ..  -    .^   <.  ^    ...  ,.  ^*.   *-.        jY-v."*"*     w'""-    '■    <.  ■      -    •■  ■*"".  — "*V   '■■":'*  ■■*i5  ^Tl'TI  in 

i:s  ^^AKo  :   :orr-.Vlo.  l;ss  :::  ::>  :>  rfx:  >:.4:t.  w::i:  :.illv  developed 

••  *•  ...  -_.,  — 

r.o  :\>y^v:  r^  r  ::.o  :..:.?:  :::v...Lr:r:  t^-i.r.:--.  "  ^i  is  c^cans« 
:V.;'  iV%  -T*. :  ::.is  ^. :  .v..*  «•:*> :'--  Av.^wt-r  rt::irt.c'I  :c  my  cne$tion, 

^  "*- "-^  -■>-    ■  •»>  .». X* ..  >.« »»  ...  s.. .1  » ..  »  ......  A..  ^  >-       ijii   ^ ^xrz^  4O ^on^" 

:-':'.:  .v^r:«.:\v.  :v.  a  K->  :::>.:  vZ-t-:!..  I  ^:^  A^pkin  :.:-ld.  "  The 
^ ^.^  -  "^  ■ '  "  *  >  i  -*■  *  t  V.  .\  vv  i  V  V«. :  1  :l"i  t  vn  ^  >  *.r. .:  :  ii i  z  :•:  rii:^- ' '  Frvan 

-^-  .'  "      '^.      .>iV  :v.'c:::  -u:!!  Vt  :-:ir*  :c  nc>:c.:A;i».v  shed 

r\'.:  V"  ■:■".:>.  :>  '  ■.■/...:.  ".v.  :.■•.  .^z^r  >.:v.  ".".it  ti"  ."■:■.  t.s,  4uT*."*^ri»r  on 
:-\v:?^  .:  >*>  A^v  tv,:;:::  .  ■  .:v  .1  v  \  T^-:ii:  l^irk^ '•Vi;:5.^f2v, 
A .'.  .*.  >:  .* ;; ; . .  ^^r  :  'x-k  .  •  ^  a-vw  -i,-  k  ^ :,  .'\ .  . "l  : j:  :s  c:  z.  :::*  t  ie  i^.'^res 
*:^  v.:  ,v%  s.:v;-^lof.  :f<>  ::  :•  •*  ':..;:  .v.>:\r«:^  ir^i  :duvrm. 
i:  r..rr>  '.^  -".i-.s.  v.v:'  taxI  .  jlii.L  1  :.*■-  i.-„'.-%r.  rtrst.-zirf'wr^  have 
««ftfcc  ::  •::.\.v;:  c.^.:  '!\*;:.l:s.  jhiv.i  »'ic  .ViS<— .:^r  :*  ii$  rsts^: 
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veal  cotelette.  All  credit  to  them  for  their  enterprise ;  for  we 
most  own  it  does  not  look  tempting. 

Woods  both  in  Kent  and  Wilts  have  furnished  me  with  the 
pale  salmon-coloured  Hydnum.  Here  the  hymenium  is  in  spines, 
which  cluster  closely  over  the  under-sui&ce^  like  miniature 
stalactites  from  the  roof  of  a  cavern.  It  forms  an  excellent 
dish^  being  likened  to  oysters.  I  have  also  gathered  it  in  Sep- 
tember on  the  banks  of  Loch  Lomond.  Anotner  pretty  species^ 
smaller^  and  shaded  with  madder^  grows  on  mossy  banks  in 
Kent  {H.  zonetum) ;  while  many  stemless  kinds  grow  as  incrus- 
tations upon  decaying  sticks.  Upon  rotting  pales  and  stumps 
we  see  richly-tinted  patches^  some  brilliantly  purple^  others  fine 
umber  brown  and  velvety  j  these  are  Gorticvum  cceruleum  and 
Siereum  hirsutum.  Li  these  plants  the  hymenium  is  quite 
even,  not  disposed  on  lamellae,  or  in  tubes,  or  veins,  or  spines, 
which  feature  characterizes  the  Auriculini  group. 

The  Clavarice  are  among  the  most  attractive  of  our  fungi, 
carrying  their  hymenium  in  the  upper  part  of  their  branches. 
Some  grow  as  bunches  of  yellow  coral  among  the  low  grass  on 
our  downs  {G.fastigiata);  others  are  equidly  branched,  and  snow- 
white  {C.  cristata),  and  frequent  woods ;  whibt  the  amethyst 
tint  of  the  lilac  species  favours  moorlands.  I  found  it  on  the 
heights  above  Oban. 

The  last  group  in  the  hymenium  order  is  the  Tremellinu 
These  fungi  have  the  fruit-bearing  part  mingled  with  their 
jelly-like  substance.  The  Tremellafoliosa  resembles  a  plaited 
mould  of  port-wine  jelly ;  the  T,  mesenterica,  orange  jelly ; 
and  the  T.  albida  might  be  a  piece  of  semi-transparent  blanc- 
mange. They  grow  on  dead  wood  in  damp  places.  The 
JExidia  glandulosa,  shaped  like  half  a  huge  black  mulberry, 
an^  the  Himeola  auricula  Judce,  of  ear-like  resemblance,  both 
belong  to  the  TremeUini;  the  former  growing  on  dead  oak, 
and  the  latter  on  living  elder,  and  lasting  through  the  winter 
months. 

Some  years  ago  a  fungus  dinner  was  suggested  in  the  pages 
of  ^^  Chambers^s  Journal.^'  Fistulina  was  to  stand  as  beefsteak, 
young  Puff-balls  for  sweetbread,  Lactarius  ddiciosua  for  lamb 
chm>s,  and  Hydnum  for  oysters ! 

There  are  also  other  utUitarian  members  among  our  friends. 
The  Boletus  edulis  is  much  prized  on  the  Continent,  and  has 
occasionally  been  cultivated  with  success.  The  Polyporus 
fomentarius  forms  the  amadou  of  commerce,  "  German  tinder'* 
being  merely  thin  slices  of  the  fungus  steeped  in  saltpetre  and 
dried.  The  Ostyacks  use  Polyporus  ignarius  as  an  ingredient 
in  snuff,  and  the  Pieira  funghaiu  is  merely  hard  clay  penetrated 
with  the  mycelium  of  P.  tuberaster. 
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PART  n. 

•  - 

**  Well  make  a  feast  in  our  mossy  dell, 
Of  infant  Puff-ball  and  rare  Morel, 
And  many  a  &youred  guest  shall  sup 
On  Lily-dew  from  a  siller  cup  ; 
The  aged  Puff-balls  shall  help  us  to  cheat 
The  dainty  bees  of  their  luscious  meat ; 
While  others  shall  bum  to  give  us  light, 
And  scare  from  our  dell  the  dreary  night" 

WicKLUTB  Lavs. 

Thb  second  family  of  Fungi  in  the  Spore  group  is  called 
Oasteromycetes,  and  is  characterized  by  the  hymenium  being 
enclosed  in  a  single  or  double  bag. 

This  family  contains  a  group  of  subterranean  Fungi,  one 
member  of  which,  the  Melanoga^ier  vari^^atus,  used  to  be 
Bold  in  Bath  under  the  name  of  Red  TruflSe.  Its  bag  or 
peridium  is  thin,  and  the  spores  are  disposed  on  the  summits 
of  cells,  in  the  cavities  into  which  the  interior  is  divided. 
Nearly  aUied  to  these  are  the  PJmlloidei,  well  known  through 
the  undesirable  quality  of  their  representative  the  Stinkhom 
(Phallus  imjpudwun),  more  politely  named  Wood-witch  in  some 
counties.  Here  the  plant  is  enclosed  in  a  peridium  in  youth, 
upon  the  bursting  of  which  the  coarsely  cellular  column  shoots 
up,  bearing  as  a  capital  a  honeycombed  pileus,  from  which  the 
hymenium  exudes  in  greenish  jelly  of  most  offensive  odour, 
which,  nevertheless,  is  greedily  devoured  by  flies.  This  odour 
resembles  that  of  putrid  animal  matter,  and  I  remember  hearing 
the  owner  of  some  beautiful  grounds  lament  that  some  rabbits 
must  be  decaying  among  holes  in  the  rocks,  for  the  smell 
during  the  last  few  days  had  made  the  grounds  unendurable. 
He  did  not  lay  any  blame  upon  the  obelisk-like  Fungi  growing 
here  and  there  in  the  said  woods,  and  the  removal  of  which 
restored  the  grounds  to  their  original  purity. 

The  Clathrus,  another  member  of  this  family,  is  yet  more 
offensive  in  its  odour, — though  so  gay  in  colour,  being  crimson 
and  orange,  and  branched  like  coral.  It  is  seldom  found  ex- 
cept in  Devonshire. 

The  Geaster,  or  Earth-star,  belongs  to  the  Trichogastre 
group,  characterized  by  its  paper-like  peridium.  One  with  a 
double  peridium,  0.  fimhrmtus,  forms  a  beautiftd  object :  the 
outer  coat  bursts  and  tears  into  six  or  seven  pieces,  which  roll 
back  and  he  on  the  ground  in  a  star  shape,  while  the  inner 
coat  opens  only  at  the  summit,  from  whence  the  dust-like  spores 
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exade.  The  Common  Puff-ball  has  a  double  peridium^  the 
outer  part  peels  off  and  leaves  the  inner  entire.  In  the  young 
state  some  Puff-balls  make  an  excellent  and  wholesome  dish, 
resembling  sweetbreads  in  flavour :  in  age  they  delight  mis- 
chievous boys,  who  love  to  puff  the  powder  into  each  others' 
eyes,  and  they  perform  a  beneficent  office  towards  those  do- 
mestic insects — the  bees — ^who,  intoxicated  by  the  fumes  of  & 
Puff-ball  burnt  under  the  hive,  fall  down  in  coma,  and  the 
honey  may  then  be  taken  without  the  wholesale  murder  which 
is  too  often  the  cruel  reward  for  their  patient  industry  Our 
great-great-grandfathers  and  grandmothers  were  hghted  to 
evening  parties  by  these  Puff-balls,  according  to  Gerarde ;  and 
they  were  also  used  for  tinder  by  the  succeedmg  generation. 

The  Edible  Puff-ball  is  Lycoperdon  yi^anteum ;  it  also  acts 
as  an  anaesthetic,  according  to  Berkeley,  and  may,  in  future 
years,  be  as  useful  as  chloroform. 

A  number  of  minute  Fungi  appearing  on  rotten  wood  in 
autumn  and  winter,  some  resembling  rusty  nails;  others, 
minute  pins,  their  heads  bursting  and  ^ving  forth  red  or  yellow 
or  grey  powder ;  and  others,  again,  beads  also  dusty  in  age, 
SQCceed  the  Puff-balls  in  botanical  order,  all  beautiful  and 
interesting  when  closely  examined.  The  Nidulariacei  is  the 
prettiest  group  in  the  family  Ga^teromycetes.  The  peridium  is 
tough  and  woody,  and  opens  at  the  top,  giving  the  appearance  of 
a  cup  the  size  of  a  child's  thimble,  with  packets  of  spores  lying 
at  the  bottom,  attached  by  an  elastic  thread,  which  jerks  them 
out  when  ripe.  The  Cyathus  striatus  I  found  in  Somerset- 
shire, growing  upon  beech-mast ;  it  is  hairy  on  the  outside  and 
beautiftdly  striped  within.  The  G.  vemicosus  was  the  produce 
of  gardens  about  Edinburgh,  where  it  adorned  the  box  edges 
with  its  bell-shaped  cups,  and  is  known  by  the  name  Siller 
Cup;  and  the  smaller  species,  Crucibulum  vul-garCf  was  con- 
tributed from  stubble  fields  in  Shropshire. 

The  third  family  of  the  Spore  class  is  characterized  by  the 
whole  mass  being  formed  of  dust,  sometimes  enclosed  in  a 
cover,  sometimes  naked ;  it  is  called  Conioinycetcs.  The  Fungi 
of  this  class  are  chiefly  parasites  and  epiphytes,  growing  as 
specks  and  blotehes — white,  orange,  brown,  red,  or  black — on 
dead  twigs  and  leaves.  One  of  this  family,  the  Tilletia  cariim, 
attacks  the  grains  of  wheat,  which  it  turns  black,  and  it 
gives  them  an  offensive  odour ;  flour  made  from  the  infected 
grain  can  only  be  used  for  gingerbread,  as  the  condinionts 
combined  with  it  disguise  the  smell.  The  UsiiUujo  Heijainm, 
another  member  of  this  family,  attacks  all  cereals.  Tlu^  HcmI 
Cheese  Mould  belongs  te  the  Coniomycdett,  and  hiis  a  faircT 

reputation. 

The  Hyphomycetes,  or  Thread  Fungi,  constitute  the  fourth 
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family ;  they  form  beautiful  objects  under  the  mlcroacope,  bal 
present  merely  black  or  coloured  blotches  to  the  naked  on 
Tho  Blue  Mould  of  cheese  is  a  popular  member  of  this  famili 
and  the  Potato  Blight  (Peroniyitporii  Dc^trvctor)  is  the  most  de* 
tested.     It  seems  to  spread  througli  the  whole  plant,  ateni| 
leaves,  and  tubers.     It  consumes  the  starch,  filling  up  the  celtf 
with  its  poisonous  spawn.     The  mould  familiar  to  us  on  jamaj^ 
etc.,  is  nearly  allied  to  this.     The  spores  of  these  plants  are  ot  ■ 
amazing  lightness,  and  float  in  the  air  in  myriads,  germinating 
when  they  find  a  suitable  matrix,  Tho  Vinegar  Plant  has  nume* 
rous  barren  threads  which  grow  into  a  tangled  mass.  The  YeAst 
Plant  belongs  to  this  group.     Arising,  like  other  Fungi,  froiii  I 
Bpawn  in  the  first  instance,  yet  its  spores  multiply  with  sucVfl 
exceeding  rapidity  that  it  does  not  depend  on  the  spawn  toem 
propagation :  a  simple  cell  placed  in  a  congenial  position  bndtl 
in  the  course  of  an  hour,  and  thus  chains  of  cells  are  formedJ.^ 
These  dried  constitute  the  "  German  yeast."     Hogg  informs  n 
that  ringworm  and  another  allied  disea.sefi  are  produced  by  Bl 
plant  of  this  order ;  he  also  appears  to  be  of  opinion  that  sad 
microscopic  Fungi  had  a  share  in  causing  the  cholera,  greB 
(jnantitics  having  been  detected  in  the  air  at  the  time  when  i 
raged.     The  mildew,  so  destructive  to  silk,  gloves,  etc.,  ii 
this  group  ;  another  is  found  eating  into  the  glass  of  our  n 
rors ;  and  there  is  even  one  species  which  infests  the  chemio 
solution  used  in  electrotypiug.     Some  mombera  of  this  grou^ 
are  able  to  bear  any  climate,  from  the  heat  of  the  Tropics  to  tlM 
cold  of  the  Poles. 

In  the  Spobidipebocs  group  there  are  but  two  great  familiefl^l 
The  first,  AniDvtycfilns,  is  characterised  by  the  important  difl-jj 
tinction  of  the  spores  being  enclosed  in  bags,  or  am; 
second,  Physamycetfs,  are  merely  moulds. 

Many  members  of  the  first  group,  the  Fvelhirei,  eqnal 
stature  and  interest  the  aristocratic  Agarica.     The  MorchelbtM 
esfulenta,  or  common  morel,  is  much  prized  in  Yorkshire,  a8:l 
giving  excellent  flavour  to  gravies,  and  no  good  housekeeper  it 
without  a  string  of  them  suspended  in  her  store-room.     Hea 
the  hymenium  is  in  honeycomb  cells  on  the  upper  surface  t 
the   cone ;  the  stem  is  white  and  the  head  brown ;   they  bt^ 
found  on   field  borders  in  May  and  June.     So  highly  did  thftj 
Germans  appreciate  its  excellence,  that  they  used  to  bum  dowin 
a  portion  of  forest  every  year,  because  the  wood  ashes  ftecnreAfl 
a  crop  of  morel ;  this  custom  was  stopped  by  an  edict  of  state.'! 
The  iTfic'-Ua  have  an  even  hymenium,  drooping  over  the  stem  ; 
there  is  an  edible  species,  hot  I  do  not  know  ita  recomr 
dations. 

The  Miirula  pahidnsa,  with  its  white  stem  as  thick  ( 
goose-quill,  and  its  orango  club-shaped  head,  is  a  pretty  omo-  1 
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ment  of  peat-bogs  in  Yorkshire^  while  the  Leotta  lubriea,  of 
similar  form  and  ohVe  colour^  graces  the  Kentish  hedgerows* 
But  of  all  the  wicked-looking  Fungi^  none  have  so  weird  an 
appears^ce  as  the  black  Oeoglossum.  It  is  well  termed  Earth- 
tongae^  for  it  springs  in  a  tongue  shape  from  the  ffround^  black 
and  glutinous.  I  havB  seen  it  in  cultivated  plantations  in  Wilts, 
in  woods  in  Herefordshire,  and  abundantly  among  the  sward  of 
Scottish  heaths  all  about  the  Western  Highlands.  Contrasting 
agreeably  with  this,  come  the  troop  of  brilliantly-colonrea 
Peziace.  Here  the  hymenium  is  within  a  cup — or  sometimes 
saucer-shaped  disk.  The  irregular  cups  of  the  large  orange 
species  (P.  aurantia)  grow  in  gardens  and  plantations  in  most 
counties.  I  have  often  seen  them  in  Kent,  and  I  remember 
them  also  in  the  cemetery  at  Glasgow.  Many  of  the  cups  were 
as  large  as  half  a  hen^s  egg,  bright  orMige  within  and  paler 
without.  A  round  species,  rough  on  the  exterior  and  brown 
within  and  without,  quite  globular  in  youth  and  never  fully  ex- 
panding, is  frequent  in  hotbeds ;  it  is  the  P.  vesiculosa.  But 
the  favourite  of  the  family  is  the  P.  coccinea,  adorning  dead 
twigs  of  hazel  with  its  scarlet  cups,  and  forming  with  moss  a 
charming  winter  bouquet.  Children  call  it  Fairy  Bath.  There 
are  a  great  number  of  these  Pezizce,  some  larger  even  than  the 
Aurantia,  though  not  so  brilliant  in  hue ;  and  others  smaller 
and  yet  more  minute,  till  they  become  microscopic  objects — 
lemon,  white,  blue,  crimson,  and  green.  The  spawn  of  one 
of  the  latter  colour  imbues  the  wood  on  which  it  grows,  and 
makes  it  very  valuable  for  the  workers  in  Tunbridge  ware; 
it  is  the  Verdigris  Peziza. 

The  Truffles  are  members  of  this  Ascomycetes  class.  The 
asci  fill  the  inside  of  the  plant,  with  the  exception  of  branch- 
ing partitions.  They  are  subterranean  in  their  habitat,  and  can 
only  be  found  by  means  of  a  trained  dog,  who  traces  them  by 
their  powerful  perfume.*  They  are  famous  in  the  annals  of 
gastronomy,  and  Perigord  pie  owes  much  of  its  excellence  to 
them.  Under  beech  trees  is  their  favourite  position,  and  they 
are  to  be  found  in  many  districts  of  the  South  of  England. 
Many  species  are  sold  in  the  Italian  markets ;  one,  with  a 
garlic  flavour,  obtains  as  high  a  price  as  9s.  per  pound. 

The  Spha^iacei  are  a  very  large  group  in  this  class,  but  most 
of  them  are  microscopic  objects.  The  Cardiceps  militaris  is  one 
of  the  prettiest  members.  It  has  a  distinct  stem,  and  its  head 
is  club-shaped.  Of  the  same  genus  is  the  C.  purpurea — the 
famous  Ergot,  so  deadly  in  its  effects.  It  attacks  all  cereals, 
but  more  especially  rye.     Flour  made  of  ergotted  rye  is  so 

♦  See  "  Popular  Science  Review,"  No.  IV.  (Vol.  I.),  page  496,  "  The 
Common  Truffle  {Tuber  cibanum),  by  Jabez  Hogg,  F.L.S.,  ^c.''  ^\>&\jwX«$i^. 
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nawholeBoine  dutt  vhen  in  a  time  of  famine  some  ^ormsttl 
peasanta  lived  upon  it,  they  were  attacked  with  a  very  horriblfl^ 
form  of  gangrene,  and  died  in  great  numbers.  In  the  history^ 
of  the  fac-ulty  this  puiaon  is  turned  to  good  purposes,  a  vatuable  I 
and  potent  medicine  being  extracted  therefrom.  It  is  likely  I 
tJiat  &om  this  plant,  or  one  of  its  allies,  the  famous  tiipayl 
poison,  the  dr<ri,  is  concocted.  The  Candle-snuff  Fungal 
{Xylarin  hypoxitoii)  is  one  of  this  group;  its  bumt-lookin^.l 
3t«ms,  crowned  with  white  powder  in  youth,  and  afl«rward»l 
swollen  with  the  liill  asci,  are  famihar  to  us  about  tree  stumps,  F 
etc.  A  few  epiphytes,  among  which  are  the  Hop,  Rose,  »id1 
Vine  Mildews ;  a  curious  genus  of  minute  Fungi  infecting  ] 
rotting  horse-hoofs  and  cloth ;  and  a  series  of  true  Moulds,  aa 
the  Bread,  Dung,  and  other  Moulds,  complete  the  group  called 
Eyphomycetes,  and  conclude  the  hst  of  British  Fungi. 


..  Agaric  ;  a  Bolel  a  ;  C.  Polyponi*  ;  'd.  MenJim  ;  m.  Fistolin*  (nKV-fl 
TiiJUd) ;  F.  Hydnu'^  (ma^((I(rf) ;  o.  Stenum ;  a.  HymenochiEte  ;  i.  Tuber  q 
1.  AscuB ;  E.  Jam  Mould  (magniJUd). 
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EXPLANATION  OF  PLATE  XV. 


Fig.  1.  Amanita  muscariiis    .  ^  .       .         ...  .  _ 

Fig.  2.  Lepiota  rachode,   f^*^""*'  '"thhymemum  (  Cnmson. 

Fig.  3.  PSaUiota  campestri,  ... )     dupoaed  in  lamclke...  |  Brown  & 

Fig.  4.  Oantharelluflcibarius...  i  „         .       .       .  (Orange. 

t?'     r  ri  -J  (  Hymemum  m  veins <  _     * 

Fig.  5.  C.  comucopioidcs  )  (Dark  brown. 

Fig.  6.  Boletus  luteus    Hymenium  in  pores Yellow. 

Fig.  7.  Meruliiis  corium   Hymenium  among  veins     Shaded  brown. 

Fig.  8.  CLwaria  fastigiata  Hymenium  in  the  clubs      Yellow. 

Fig.  10.  Tremella  alba     )  Hymenium  in  the  gela- (  White. 

Fig.  1 3.  Exidia  glandiUosa f     tinous  substances (  Dark  purple. 

OASTEROMTCBTES. 

Fig.  12.  Cyathus  striatus    \  Hymenium  enclosed  in  a  /  Light  brown. 

Fig.  14.  Phallus  impudicus    ...  ^     double  or  single   en- 
Fig.  15.  Geaster  fimbria tus.... 


>     double  or  single   en-< 

)     velope (Light brown. 


ASCOMYCETES. 


Fig.    0.  Geoglos^um  viucosum       Asci  in  clubs Black. 

Fig.  11.  Mitmla  paludosa  Asci  in  the  cup    Orange. 

Fig.  1 6.  Peziza  aurantia ^  /  Orange. 

Fig.  17.  P.  coccinea /Asci  within  the  cup <  Scarlet. 

Fig.  1 8.  P.  vorsifonnis    ^  V.  Green. 

Fig.  1 9.  Xylaria  hypoxilon    Asci  in  the  branches Black. 


VOL.  IJ. — iro.  YIl.  ^  K. 
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THE    SKIN. 

PY   IS.KJlC  ASHE,  3I.B.,  CH.  M, 


■  •o« 


IT  IS  a  characteristic  difference  between  the  works  of  man  and 
the  works  of  the  Creator  that  the  former  has  to  adopt  many 
contrivances,  and  employ  a  cumbrous  machinery,  to  bring  about 
a  single  result,  whereas  the  Creator  generally  accomplishes 
several  ends  by  one  and  the  same  agent ;  and  in  few  organs  of 
the  body,  or  in  none,  perhaps,  is  this  more  manifest,  than  in  that 
one  of  which  we  are  about  to  present  to  our  readers  a  brief 
sketch. 

We  little  think  when  we  look  at  the  Skin  of  our  bodies, 
apparently  so  simple,  what  a  wonderfully  complex  structure  it 
really  possesses,  or  how  numerous,  how  varied  and  important, 
are  the  uses  it  sen"es  in  our  animal  economy. 

Oiup  readers  would,  perhaps,  be  startled  to  hear  that  our 
stomach,  our  liver,  nay,  even  our  brain  itself,  are  less  necessary 
to  life  than  our  skin.  Yet  it  is  well  known  that  we  may  do 
without  fotxl,  live  >vithout  calling  our  stomach  into  action,  for 
several  davs:  tliai  the  liver  also  niav  whcUv  cease  to  act  for  several 
davs  before  death  ensues ;  and  it  has  also  been  known  that 
several  monsters  have  been  born  without  any  brain  whatever, 
which  vet  have  survived  for  several  davs,  djschanrincr  all  the 
functions  of  organic  life, — exercising  motion,  sucking  at  the 
breast  like  other  infants,  digesting  their  food,  Ac., — ^and  have 
continued  so  to  do  for  a  number  of  davs  creater  than  the  number 
of  hours  It  would  K^  possible  to  survive  were  the  funcrions  of 
the  skin  completely  stoppeii.  The  experiment  has  actually  been 
made  on  the  lower  animals,  a:ul  the  resiJts  show  that  the  skin 
is  a  most  imponaiu  auxiliary  iv^  the  lungs  in  the  process  of 
aeration  of  the  blovxl :  and  that  if  its  functions  be  arrested,  as 
has  been  done  by  varnishing  the  fur  in  a  rabbit,  or  gilding  the 
skin  in  a  pig,  the  unll-rtiznate  animal  dies  in  a  couple  of  hours 
or  so,  with  all  tne  synijuoms  which  would  be  produced  by  a 
slow  cutting  off  of  the  supply  of  air  ;o  the  lungs.  On  one  occa- 
sion, before  this  fact  w,^  knowu.  the  experiment  was  unfortu- 
nately ]H^rfornuHl  on  a  child,  and  with  a  hke  fatal  result.  This 
was  on  the  ^xva^ion  of  the  aoivssion  cf  Leo  the  Tenth  to  the 
rjijvxl  oh.'iir,  when  he  gildeil  a  child  all  over  at  Florence  to  repre- 
sent the  Golden  Age :  but  the  unfortunate  child  died  in  a  few 
hours  veiy  Bnexpectedly,  representing,  we  suppose,  the  short 
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Ularatioa  of  the  ago  iu  questioD,  and  causing  no  little  astonish- 
ment and  speculation  among  philosophers,  and  prohabiy  no  leaa 
superstitioua  feeling  in  the  minds  of  the  vulgar. 

From  these  experiments  we  can  easily  infer  how  important  a 
matter  it  must  be  to  keep  this  organ  constantly  in  an  efficient 
state  for  the  discharge  of  this  as  well  as  its  other  important 
functions.  Indeed,  this  oue  organ  the  Creator  has  put  specially 
into  our  charge,  while  ail  the  other  organs  of  our  body  are 
beyond  our  control.  Yet  often  when  we  have  neglected  this 
charec,  and  suffer  in  consequence,  we  lay  the  blame  upon  organs 
wholly  guiltle&i  of  our  sufi'erii^,  such  as  the  liver  or  stomach, 
which  will  work  perfectly  right  without  our  care  or  attention,  if 
we  only  give  them  fair  play,  and  do  not,  by  our  neglect  of  the 
skin,  throw  upon  them  an  amount  of  work  twice  aa  great  as 
their  proper  ^ai*e. 

In  insects,  the  entire  respiration  is  conducted  by  means  of 
pores  in  the  skin,  to  which  the  name  of  njnntcka  is  given,  and 
of  internal  tubes  called  tmchcw,  and  they  possess  neither  limgs 
nor  gills.  Heuce  arises  the  difficulty  of  drowning  an  insect  in 
water ;  for  us  the  pores  are  guarded  by  minute  hairs,  the  water 
cannot  enter  them  :  bnt  if  a  feather  dipped  in  oil  be  applied  to 
the  abdomintil  poi-tiou  of  an  insect's  body,  as  to  the  yellow  part 
of  a  wasp,  it  falls  dead  immediately ;  iMting,  in  feet,  suffocated 
by  the  oil,  which  readily  enters  the  poifs  in  spite  of  the  hairs, 
and  so  stops  the  respiration. 

Aeration  of  the  blood  is  not,  however,  the  only  function  which 
the  akin  has  to  discharge ;  absorption  is  another,  though  not  of 
equal  importaneo.  This  is  carried  on  by  a  system  of  vessels 
called  the  lymphatic  vessels,  which  pernieato  the  skin  everywhere 
over  tho  whole  surface  of  the  body.  To  illustrate  this  fimetion, 
wo  may  mention  tho  fact,  that  persons  in  whom  disease  has 
cloaed  up  the  natural  cntnini.'o  to  tho  stomach  by  the  throat 
have  been  kept  alive  fur  days  and  weeks  by  being  frequently 
immersed  in  a  warm  inilk  bath,  Tho  late  celebrated  Due  do 
Pasquier,  who  died  a  short  time  ago  at  the  age  of  ninety,  had 
teen  kept  alive  for  some  weeks  before  his  death  by  this  means. 
^^Various  salts,  also,  have  Itecn  detected  in  tho  secretions  of 
^■|t>ersous  who  have  uml  baths  containing  thoso  salts  in  solution, 
"  WJch  salts  having  been  takcu  np  by  tho  skin.  Persons  in  dis- 
tress for  want  of  water  at  sea  Iiave  also  sometimes  relieved  their 
thirst  by  bathing  the  body  iu  sea-water,  so  mpidly  is  absorption 
carried  on  under  such  circumstances. 

b Another  and  a  most  important  function  of  the  akin  it  dis- 
arges  aa  the  organ  of  the  special  sense  of  touch,  which  is  only 
nAly  exalted  form  of  general  sensation,  which  also  resides 
■    specially  in  the  skin,      tfnder  certain  cipcnmstances  the  re- 
ference of  sensation  to  the  part  of  the  body  touched  liecomes 
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perverted ;  as  in  tlie  case  of  a  limb  which  has  been  removed,  I 
where,  when  the  nerves  that  supplied  the  removed  part  are  I 
affected  with  pain,  this  ia  referred  to  the  part  which  has  been  I 
loat,  it  may  be,  years  before.  1 

The  functions  of  the  skin  as  a  covering  for  the  body,  adding 
beauty  and  preser\*ing  the  delicate  atructures  underneath,  regu- 
lating the  intensity  of  sensations  from  without,  and  (by  a 
boautifiJ  contrivance  which  we  shall  subsequently  refer  to)  the 
amount  of  temperature  within,  are  a  further  illustration  of  the 
multiplicity  of  ends  attained  by  the  Creator  through  one  and  the 
same  agency  ;  and,  though  last,  not  least,  we  may  mention  th» 
function  of  excretion,  or  removing  from  the  body  materials  uo 
longer  of  use  to  it,  and  which,  if  retained  any  longer,  would 
become  actually  injurious  to  it. 

We  shall  now  proceed  to  describe  the  beautiful  structure  of  the 
skin,  by  which  it  is  adapted  for  the  discharge  of  these  numeroos 
and  important  offices.  The  skin  is  composed,  as  most  of  out' 
readers  are  aware,  of  two  layers;  an  outer,  called  the  c"irW«, 
or  scarf-skin,  or  sometimes  tenued  the  fpiJ.crims ;  and  an  inner^ 
culled  the  rufis,  or  true  skin,  or  sometimes  the  dermic.  Thttf 
latter  rests  upon  a  very  fine  interlaced  or  netted  structure,  calledl 
the  (treolar  tissue,  out  of  which,  if  wo  may  so  express  it,  tlifi. 
granules  and  fibres  of  the  skin  are  formed. 

It  has  been  usual  to  describe  a  third  layer  placed  between  UiO 
true  skin  and  the  scarf-skin,  and  called  the  rete  mucosum,  of 
pigment  layer ;  but  later  researches  have  shown  that  there  ia  no' 
such  distinct  layer,  and  that  the  pigment  cells,  to  which  the 
colour  of  the  skin  in  different  races  is  due,  are  but  a  different 
stage  in  the  development  of  the  scarf-skin.     This  scarf-skin  is 
never  of  very   great   thickness  in   any  animal,   but  the  true 
skin  is  of  very  variable  thickness,  and  is  that  portion  of  the 
skin  on  which  depends  the  thickness  of  the  hide  of  the  pachy- 
dermatous animals,  a  character  so  remarkable  as  to  give  muuQ  J 
to  the  class  to  which  they  belong,  which  includes  such  animali  I 
as  the  rhinoceros,  hippopotamus,  elephant,  horse,  pig,  etc.     lal 
the  whale  the  cutis  attains  the  thickness  of  about  an  inch,  whick  ■ 
is  the  greatest  known  in  any  animal.  1 

It  aeems  the  most  natural  method  in  describing  the  skin  to  I 
begin  with  the  cuticle,  which  is  at  the  surface,  and  so  proceed  ' 
from  the  better  known  to  the  leas  known,  as  in  most  other 
matters  of  knowledge.     The  cuticle,  then,  consists  of  several 
layers  of  laminated  scales,  the  laminated  form  being  beat  marked 
at  the  very  surface,  where  the  scales  are  constantly  falling  off  J 
as  a  kind  of  scurf,  and  are  as  constantly  being  renewed  from  I 
below.      These  scales   are   formed  by   the   flattening  out  of  ■ 
granidea  more  or  less  rounded,  which  is  the  form  assnmcd  by  j 
the  particles  of  the  cuticle  ia  its  deeper  layers  j  these  granuIoB  I 
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are  at  first  nucleated  cells^  and  the  colouring  matter  of  the  skin 
resides  in  the  nuclei,  and  these  granules  it  was  that  were  for- 
merly described  as  a  separate  layer  under  the  name  of  the  rete 
mucoaiim.  They  are  very  minute,  being  about  1 -3000th 
of  an  inch  in  diameter  at  first ;  being  renewed  from  below 
as  the  flattened  scales  are  removed  above,  they  gradually  ap- 
proach the  surface,  and  as  they  do  so  they  more  and  more  lose 
the  granular  form  and  assume  the  scaly  character,  their  diameter 
increasing  accordingly  to  about  1 -600th  of  an  inch.  In  many 
animals,  however,  they  are  much  larger  than  this,  for  the  scales 
of  reptiles  and  fish  are  indeed  only  a  modified  form  of  these 
epidermal  scales  in  man;  and  in  some  of  these  creatures,  as 
serpents,  the  epidermis,  instead  of  being  in  a  constant  state  of 
renewal  and  repair,  as  in  man,  is  only  removed  at  one  particular 
season,  when  it  comes  off  en  ma^se,  and  is  called  the  slough  of 
the  reptile.  As  may  be  supposed,  the  body  of  the  animal  is  very 
tender  after  this  process,  and  it  goes  off  and  hides  itself  for  a 
season,  until  nature  has  repaired  the  loss  of  the  old  epidermis 
by  a  new  one.  Something  similar  to  the  gradual  hardening  of 
its  new  skin  which  then  takes  place  we  see  in  ourselves  in  the 
gradual  hardening  and  thickening  of  a  new  nail,  if  we  acci- 
dentally lose  one,  which  we  may  observe  to  grow  in  thickness 
as  well  as  in  length.  In  fact,  the  nails  are  nothing  more  or 
less  than  modified  cuticle  placed  in  the  position  we  find 
them  in  order  to  give  protection  and  support  to  the  ends 
of  the  fingers,  and  so  enable  the  tips  of  the  fingers,  which 
are  the  tactile  organs  in  man,  duly  to  appreciate  the  nature  of 
the  bodies  with  which  they  come  in  contact ;  and  it  is  found 
that  the  tactile  sensibility  of  the  finger  is  much  impaired  by 
the  loss  of  the  nail.  In  some  of  the  lower  animals  the  nails 
are  further  modified  into  claws,  so  as  to  become  weapons  of 
defence  and  offence. 

Into  the  epidermis  or  cuticle  no  nerves  or  blood-vessels 
penetrate,  and  it  is  nourished  merely  by  the  transudation  of 
the  serum  of  the  blood  through  the  walls  of  the  vessels  of  the 
true  skin  and  subcutaneous  areolar  tissue ;  and  as  it  has  no 
nerves  it  is  not  itself  sensitive,  but  on  the  contrary,  serves  to 
blunt  the  too  exquisite  sensation  of  the  true  skin.  That  it  has 
no  sensibility  of  its  own  may  be  proved  when  a  small  portion 
of  it  is  detached  from  the  underlying  surface  of  the  true  skin, 
as  by  a  blister ;  and  this  is  the  best  way  of  demonstrating  the 
cuticle  in  a  living  person,  as  it  is  extremely  difficult  to  detach 
any  portion  of  it  by  mechanical  means. 

Next  we  come  to  the  structui'e  of  the  cutis,  or  time  skin, 
which  is  much  more  highly  organized,  and  consists  of  two 
kinds  of  tissue,  namely,  white  and  yellow  fibres ;  the  former 
being  denser  and  more  resisting,  and  being  tKer^fcT^  Y^^^^\i\» 
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iu  greater  quantity  wherever  resietance  is  moat  needed,  as  ii 
the  palm  of  the  Imnd  and  sole  of  the  foot ;  while  the  yellow 
fibres  are  a  highly  elastic  tissne,  owing  to  their  minut«  fibrilltt 
being  arranged  in  interlacing  curves,  and  these  fibres  cross  each 
other  repeatedly,  and  branch  »o  as  to  form  minute  lozenge* 
shaped  interstices,  which  are  filled  up  principally  by  the  white 
iibres.  These  yellow  fibres,  accordingly,  aa  might  be  antici- 
pated, exist  iu  greater  abundance  where  elasticity  ia  a  special 
reqniremeut,  as  at  the  ilexnres  of  the  jointa,  the  lips,  etc. 

The  uppermost  surface  of  the  cutis  or  true  akin  is  Rtrangel7 
uneven  and  irr^nlar,  being  elevated  into  a  vast  number  of 
minute papilhe,  which  are  about  1-lOUth  uf  an  inch  iu  length, 
and  l[-20Oth  of  an  inch  in  diameter.  Minute  as  these  little  papilliB 
are,  each  possesses  a  i-amificatiou  of  vascular  capillaries  and 
of  nerve  fibres ;  the  latter,  though  not  traceable  to  the  vgry 
surface — beiug  in  fact  tlie  essential  agents  in  the  sense  of, 
touch,  for  that  is  the  function  of  those  papillie, — they  are  tht 
seat  of  the  tactile  power,  and  accordingly  we  fiml  them  d^ 
veloped  in  the  greatest  number  and  perfection  where  the 
tactile  power  is  highest,  as  iJong  the  tips  of  the  fingers  and 
the  lipB  in  man,  tlie  lips  specially  in  many  fpiadmpeds,  as  the 
horse — these  organs  being  the  |)rincipal  eeata  of  the  tactilo 
power  in  tbem  ;  also  along  the  membmnoua  expansion  of  ths: 
wings  iu  bats,  where  the  sense  of  touch  and  appreciation  or 
impact  ore  so  delicate  that  the  animal,  e\'cu  though  bliude^^ 
can  fly  between  suspended  threads  without  touching  thenb< 
These  papillie  are  also  very  well  developed  on  the  tnink  of  thtt 
elephant,  the  snout  of  the  tapir,  and  at  the  roots  of  the  liain 
of  the  whiskers  in  the  feline  tribe,  aa  well  as  on  the  under- 
snrface  of  the  prehensile  tailu  of  some  of  the  monkey  tribe, 
where  the  sense  of  touch  is  so  dehcate  that  they  can  ascertAiii 
by  clasping  it  in  their  tails  whether  a  nut  Iins  a  sonnd  kertial 
or  not,  aud  so  save  themselves  a  useless  trouble  and  disappoint- 
ment in  cracking  it  if  unsomid.  These  papillie  are  quite  dis> 
tinguisbablo  on  looking  at  the  hand,  for  their  extremities  are 
received  into  depressions  on  the  under-surface  of  the  scarf-skin, 
and  when  this  is  stripped  off  and  examined  with  a  low  power 
these  pits  or  depressions  are  well  seen,  arranged  in  single  or 
double  rows,  which  correspond  with  the  papillte  beneath,  and 
above  with  the  grooves  or  fiirrows  which  are  visible  on  looking 
at  the  palm  of  the  hand  and  inuer  surface  of  the  fingers.  TheM: 
furrows  are  caused  by  the  scarf-akin  dipping  in  between  the 
rows  of  papilla',  and  all  along  each  furrow  at  very  minute  interrals 
may  be  seen  little  cross  lines  which  indicate  the  separatjons 
of  the  individual  papillfe,  or  rather  pairs  of  papillie,  for 
th^  are  usually  arranged  in  pairs.  The  number  of  these 
papillse  is  immense ;  a  sqnare  inch  of  the  palm  of  the  hand  wil 
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oontain  more  tlian  forty  rowB^  and  eaoh  row  more  than  sixty 
pairs^  making  in  all  aboat  5^000  individual  papiUas  in  a  single 
square  inch  of  skin.  They  are  not,  however,  equally  well  de- 
veloped in  all  parts  of  the  body,  being  nearly  absent  on  the 
back,  where,  however,  the  cutis  is  tolerably  dense,  for  there  is 
no  relation  between  its  thickness  and  the  development  of  these 
papillae ;  on  the  tongue,  for  instance,  the  cutis  is  extremely  thin, 
and  yet  the  papilles  there  are  larger  than  in  any  other  part  of 
the  body,  and  not  that  alone,  but  so  thin  also  is  the  cuticle  here 
that  the  individual  papillaB  are  seen,  giving  that  peculiar  rough- 
ness to  the  tongue  which  is  found  to  a  certain  de^ee  in  man, 
and  to  a  very  high  degree  in  some  of  the  lower  anunals,  as  the 
ox  and  the  cat  tribe. 

Professor  E.  H.  Weber  instituted  some  delicate  experiments 
on  the  sense  of  touch  with  the  view  of  ascertaining  its  relative 
delicacy  in  different  parts  of  the  body,  the  method  he  adopted 
being  to  ascertain  at  what  distance  from  each  other  two  points 
of  contact  ceased  to  be  perceived  as  one  only,  and  were  dis- 
tinctly recognised  as  two.  For  this  purpose  he  slightly  blunted 
the  points  of  a  pair  of  compasses  with  sealing-wax  and  then 
applied  them  to  different  parts  of  the  body.  He  then  found 
that  on  the  pulp  or  soft  part  of  the  tip  of  the  fingers  the 
points  were  perceived  as  two  when  separated  only  l-36th  part 
of  an  inch,  while  on  the  middle  of  the  arm  and  thigh  they  had 
to  be  separated  as  much  as  2^  inches.  He  also  found,  as  might 
be  expected,  that  they  were  more  readily  perceived  as  two 
when  placed  across  the  direction  of  the  branches  of  the  nerves 
than  when  placed  parallel  to  their  branches.  A  well-known  fiwjt 
is  that  the  sensations  of  heat  and  cold,  which  of  course  apper- 
tain to  the  sense  of  touch,  are  to  a  certain  degree  relative;  that 
is  to  say,  that  if  we  place  one  hand  in  warm  water  and  the 
other  in  cold,  and  then  plunge  both  into  a  vessel  containing 
water  at  an  intermediate  temperature,  this  will  appear  hot  to 
the  hand  which  has  been  in  the  cold  water  and  cold  to  the 
other.  Weber  has  also  shown  a  very  curious  fact,  namely, 
that  if  both  hands  are  plunged  into  water  of  the  same  tempera- 
ture without  previous  preparation  it  will  seem  warmer  to  the 
left  hand  than  to  the  right.  To  obtain  an  accurate  result  this 
experiment  ought  to  be  performed  with  the  eyes  blinded,  and 
in  ignorance  of  the  relative  temperature  of  the  water  in  the 
two  vessels,  so  as  to  remove  the  influence  of  reason  or  imagi- 
nation. Some  other  curious  phenomena  regarding  the  sense 
of  touch  have  also  been  found  to  exist,  such  as  that  if  two  of 
the  fingers  be  crossed  and  then  a  single  small  object,  as  a  pea, 
be  placed  between  them,  the  mind  will  appreciate  it  as  two 
objects ;  or,  again,  that  if  two  points,  as  of  a  pair  of  compasses^ 
be  applied  to  the  skin  at  a  fixed  distance^  they  will  fe^l^s^^ 
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more  widely  separated  when  on  a  very  sensitive  part  tliau  they 
will  elsewhere,  or  if  drawn  aloug  the  skin  from  a  less  to  a  more 
sensitive  paj't  will  seem  to  separate  as  they  approach  the  latter  i 
and,  again,  that  a  perfectly  plane  or  luvel  surface  may  be  made 
to  ujpear  concave  by  another  person  drawing  it  over  the  tip 
of  the  finger  of  one  whose  eyes  ai'e  covered,  and  prp-saing  at 
first  strongly,  then  lightly,  and  then  strongly  again,  or  it 
may  be  made  to  appear  convex  by  reversing  this  order  of 
pressure;  but  if  the  pressure  is  regulated  by  the  subject  of  the 
experiment  liimself  the  delusion  vanishes.  Indeed,  all  these 
experiments  ought  to  be  performed  on  a  person  whose  eyes  are 
Winded,  and  by  a  second  party. 

ITie  extreme  delicacy  to  which  the  sense  of  toiicli  may  be 
brought  by  practice  often  receives  curious  illustrations.  Oneof 
the  best  known  is  the  ability  of  the  blind  to  read  raised  letters ; 
and  in  one  case,  when  the  sense  of  touch  of  the  pulp  of  the 
fingers  had  been  much  reduced  by  injury,  the  suBerer  learned 
to  read  by  applying  her  hps  to  the  letters.  It  is  said  that  in 
counting  rapidly  a  roll  of  bank-notes,  a  clerk  iii  the  Bank  of  Eng- 
land will  be  able  to  detect  a  counterfeit  note  by  the  touch  alone^ 
which  no  examination  by  an  ordinary  individual  could  distinguish 
from  a  genuine  note,  even  were  he  aware  that  it  was  foi-ged. 

Sucli  are  some  of  the  wonders  of  the  sense  of  touch, — a  sense' 
who.se  impressions  are  conveyed  to  the  mind  by  nerv&s  set  apart 
for  that  office,  these  nerves  being  the  posterior  roots  of  the 
spinal  nerves,  and  the  fifth  and  eightli  cranial  nerves.  The  fifth 
cranial  is,  indeed,  a  very  singular  ner\'e ;  for,  besides  having 
motor  fibres  as  well  as  sensitive,  it  bas  somn  of  it*  sensitive 
fibres  so  modified,  that  in  the  papilla?  of  the  tongue  they  be- 
come the  neiTes  of  the  special  sense  of  tast« ;  and  indeed,  in 
some  of  the  inverttibrato  animals,  as  the  crustaceans,  this  nerrs 
also  receives  the  impressions  of  the  special  senses  of  sight  and 


We  come  now  to  Ibe  function  of  secretion,  and  the  description 
of  the  beautiful  and  complex  apparatus  by  which  that  function 
is  carried  on.  When  we  look  with  a  simple  lens,  or  even  with 
the  naked  eye,  at  tbo  delicate  grooves  crossing  the  furrows  of  the 
hand  above  mentioned,  we  find  that  a  small  orifice  exists  in  the 
centre  of  each  of  them,  sometimes  occupying  nearly  the  whole  of 
the  groove.  This  is,  in  fact,  the  orifice  of  a  perspiratory  duct ;  and 
when  the  hand  ia  warm  the  perspiration  may  be  observed,  even 
with  the  naked  eye,  to  issue  from  it,  forming  minute  shining  dots. 
The  glands  by  which  the  perspiration  is  secreted  arc  seated  at  the 
imder-Burface  of  the  true  skin,  each  embedded  in  a  cavity  init; 
and  they  consist,  like  many  other  glands,  of  a  ravelled  tube 
formed  of  basement  membrane  and  epithelial  scales,  together 
with  true  secreting  structure ;  the  materials  for  secretion  being 
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furnished  by  a  minute  capillary  network  of  blood-vessels  arising 
from  arterial  trunks,  which  bring  the  blood  to  the  gland  to  be 
purified,  and  terminating  in  venous  trunks,  which  carry  oflf  the 
blood  when  that  process  has  been  performed. 

These  glands  are  consequently  to  be  regarded  as  true  excretory 
organs,  removing  from  the  blood  materials  that  are  no  longer 
wanted,  and  which,  if  retained,  would  be  injurious.  Their  size 
varies  in  different  situations,  being  in  the  palm  of  the  hand 
from  1 -100th  to  1 -200th  of  an  inch  in  diameter,  but  in  the  arm- 
pits, where  they  are  largest,  and  form  a  very  thick  layer,  they 
reach  the  size  of  l-60th  of  an  inch.  Their  ducts  are  composed  of 
basement  membrane  and  epithelium  only ;  the  latter  being  an 
inflection  from  the  scarf  skin  which  runs  down  the  wall  of  the  duct. 
The  length  of  the  tube  which  constitutes  both  gland  and  duct  is 
about  a  quarter  of  an  inch.  It  is  straight  while  passing  through 
the  true  skin;  but  becomes  strongly  spiral  while  traversing 
the  scarf-skin,  the  turns  being  as  close  and  regular  as  those  of 
a  screw.  The  diameter  of  this  tube  is  about  1-1 700th  of  an  inch. 
We  can  have  little  idea  of  the  importance  of  these  little  ducts  to 
the  system  from  considering  any  single  one  of  them ;  but  when 
we  come  to  consider  them  collective^,  we  may  in  some*  degree 
estimate  their  value,  and  the  necessity  of  maintaining  their 
functions  in  healthy  action.  Over  3,500  of  these  Kttle  ducts 
have  been  found  to  exist  in  a  single  square  inch  of  the  skin  of  the 
palm  ;  and  accordingly,  taking  the  length  of  each  at  a  quarter  of 
an  inch,  as  we  mentioned  above,  we  find  that  their  aggregate 
length  amounts  to  73  feet.  On  a  square  inch  of  the  heel  the 
length  would  be  about  47  feet.  About  60  feet  wouldrepresent 
the  average  length  of  these  ducts  for  a  single  square  inch  of 
skin  for  the  whole  body ;  and  as  the  number  of  square  inches 
in  a  person  of  ordinary  size  is  about  2,500,  we  arrive  by  com- 
putation at  the  startling  result,  that  the  aggregate  length  of 
the  sudoriferous  ducts  of  the  body  is  about  28  miles. 

It  was  to  this  glandular  system  we  referred,  when  we  said 
there  was  a  beautiful  contrivance  for  regulating  the  internal 
temperature  of  the  body ;  for  the  perspiration  so  poured  out  ia 
vaporised  principally  by  the  heat  of  the  body ;  and  in  thus 
turning  into  vapour  it  renders  latent,  as  all  liquids  do  in  under- 
going that  change,  an  enormous  amount  of  heat,  which  is  thus 
being  constantly  carried  away  from  the  body  as  fast  as  it 
is  generated  by  the  chemical  processes  constantly  going  on 
within  the  system.  Hence  we  see  the  cause  of  that  burning 
heat  of  skin  which  is  so  marked  a  symptom  of  some  diseases 
when  the  perspiration  is  completely  arrested,  causing  that 
peculiar  harsh,  dry  skin,  which  is  so  well  known  to  the  physician 
as  the  concomitant  of  this  burning  heat. 

It  is  due  to  the  same  cause  that  the  blood  never  excQed*&  ^V^qt^X^ 
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'.18 '  Fahr.  in  temperaturo,  even  iinder  violent  cscrdac ;  ibr 
a  copious  flow  of  perspiration  carries  off  the  heat  bo  generated. 
And  for  the  same  reason  it  ia  possible  in  dry  air  to  bear  with 
impnnity  a  degi-ee  of  heat  much  beyond  what  conld  be  borne  in 
moist  air,  where  the  perspiration  would  not  be  vaporiaed  aa 
fast  na  exci'eted.  Water,  at  the  temperature  of  120  is  almost 
unbearable.  A  vapour  bath  at  the  same  temperature  might  ba 
endured  for  a  few  minutes ;  but  tJio  distress  arising  firom  the 
supproBsed  perspiration  would  soon  render  it  intolerable.  Bnt 
in  diy  air  a  heat  can  bo  borne  with  impnnity,  and  almoat 
irithout  discomfort,  which  will  roast  cgga  and  dress  beafste-alcs. 
In  some  experiments  perfoi-med  by  I>ra.  Watson  and  Carpenttir, 
it  became  desirable  to  ascertain  the  height  at  which  a  thermo* 
meter  stood  in  an  oven,  without  subjecting  it  to  the  cooling 
consequent  on  withdrawing  it.  A  girl  volunteered  to  go  into 
the  oven  and  mark  the  height  of  the  mercury.  Tlie  gentlemen 
hesitated  at  her  proposal ;  but  she  assured  them  slie  was  not  in 
the  leaat  afraid  of  so  doing ;  and  she  actually  went  in,  and  re- 
mained  there  for  ten  minutes,  while  the  thermometer  stood  at 
)iSO° ;  and  another  girl  remained  for  five  minutes  in  the  oven 
with  the  therm oincter  at  825",  or  118°  above  the  point  of 
boiling  water.  Beefsteaks  were  cooked  in  this  oven,  merely  by 
the  temperatui-e  of  the  air,  in  thirty-three  minutes ;  and  whm 
the  air  was  blown  on  them  by  a  pair  of  bellows,  they  were 
cooked  in  tlnrteen  minntos.  Aiid  yet  in  these  experiments  tha 
young  women  suffered  scarcely  any  inconvenience ;  and  the 
heat  of  the  body,  as  tried  by  a  thermometer  placed  under  ths 
tongue,  was  scarcely  at  all  inci-eased.  Sir  Charles  Blagdon  re- 
mamed  for  some  minutes  in  air  of  about  the  same  temperature, 
and  also  Dr,  Lankester;  and  Chabert,  the  French  showmmi, 
called  the  Fire  King,  wa8  in  the  habit  of  entering  an  oven 
heated  from  400°  to  fiOO",  or  within  a  few  degrees  of  the  heat 
of  molten  lead.  Animals  covered  with  hair  or  feathers,  how^ 
ever,  die  very  soon  in  temperatures  much  below  these ;  appa- 
rently because  tlie  hair  or  feathers  interfere  with  the  free  eecapa 
of  moisture  from  the  skin,  which  is  necessary  to  keep  the  blood 
cool,  and  prevent  injurious  consequences.  Hence,  also,  persons 
who  are  in  tho  habit  of  taking  Turkish  baths,  which  are,  in  faot, 
hot-air  baths,  experience  no  inconvenience  from  the  high  tern* 
perature  as  soon  aa  the  perspiration  begins  to  flow,  which,  in  > 
practised  bather,  it  does  immediately. 

The  amount  of  liquid  which,  in  a  person  in  health,  issues  ft<na 
tho  pores  during  the  twenty-foin-  hours  ia  not  less  than  an  im» 
perial  pint,  containing  about  an  ounce  of  solid  matter  in  solution, 
Mid  besides  a  lai^e  amount  of  carbonic  acid  gas :  hence  we  can 
estimate  the  importance  of  keeping  these  ducts  in  perfect  order 
by  means  of  frequent  bathing. 
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Another  kind  of  gland  is  also  found  in  the  skin  in  connection 
with  the  hairs,  and  engaged  in  their  nutrition.  These  glands 
are  called  the  sebaceous  glands,  inasmuch  as  they  furnish  an 
oily  or  waxy  substance  to  nourish  the  hairs ;  this  substance  is 
developed  in  largest  quantity  inside  the  ear,  where  it  serves  to 
prevent  access  of  dust,  insects,  &c.,  to  that  delicate  organ, 
rhe  ducts  of  these  glands  are  not  spiral,  and  they  open  gene« 
rally  into  the  hair  follicles,  or  pits  which  the  hair  grows  out 
of,  situated  in  the  subcutaneous  areolar  tissue. 

There  are  generally  several  glands  connected  with  each  hair; 
their  ducts  ai-e  frequently  inhabited  by  a  very  peonliar  little 
parasite,  by  no  means  a  beautiful  object  when  viewed  under 
the  microscope,  but  found  even  in  the  cleanest  and  healthiest 
persons,  sometimes  three  or  four  being  in  each  follicle ;  yet  they 
are  specially  found  in  persons  whose  skin  is  torpid  in  its  action, 
and  they  multiply  in  sickness.  These  glands  lubricate  the  skin, 
and  so  maintain  its  elasticity,  and  they  also  serve  to  eliminate 
hydrocarbons  from  the  system ;  they  are  extremely  numerous, 
as  may  be  inferred  from  their  connection  with  the  hairs. 

We  may  here  mention  briefly  the  structure  of  hair,  as  being 
connected  with  these  follicles.  Hair  may  be  regarded  as  a  kind 
of  modified  cuticle,  though  it  takes  its  origin  much  deeper  than 
the  cuticle,  and  even  deeper  than  the  true  skin.  The  scales  of 
the  epidermis  descend  into  the  hair  follicle,  forming  its  lining, 
and  then,  at  the  bottom  of  the  follicle,  the  cells  which  on  the 
surface  would  become  cuticular  scales  are  changed  into  a  layer 
of  imbricated  or  overlapping  scales,  which  form  the  cortex  or 
bark  of  the  hair ;  while  the  cells  which  grow  from  the  very 
bottom  of  the  follicle  are  modified  into  elongated  fibres,  and  so 
form  the  inner  substance  of  the  hair, 

A  very  curious  and  beautiful  structure  is  especially  developed 
around  the  hair  follicles  and  sebiparous  glands,  consisting  of 
minute,  quite  microscopical  muscular  fibres,  not  capable  of  being 
acted  on  by  the  will,  but  acting  involuntarily  on  the  appUcation 
of  certain  stimulants,  external  or  mental;  cold,  fear,  anger, 
&c.,  will  stimulate  these  fibres  to  contraction,  and  hence,  owing 
to  liieir  peculiar  interlacing  around  the  hair  folHcles,  arises  the 
peculiar  bristling  so  well  seen  in  some  animals,  particularly  the 
lion  and  others  of  the  cat  tribe,  under  the  influence  of  these 
emotions.  To  this  cause  also  is  due  what  is  known  as  the  hair 
standing  on  end,  the  first  notice  of  which  we  have  in  the  Book 
of  Job — "  Then  a  spirit  passed  before  my  face ;  the  hair  of  my 
flesh  stood  up.*'  The  creeping  of  the  flesh  under  the  same 
emotions  is  due  to  the  same  cause ;  for,  although  particularly 
well  developed  around  the  hair  foUicles,  these  muscular  fibres 
are  not  confined  to  them,  but  extend  everywhere  through  the 
skin,  and  the  appearance  assumed  by  the  skin  under  m^  \3a> 
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fluence  of  cold,  and  known  as  the  "  goose-skin/^  is  due  also 
to  their  contraction. 

Hair  is  almost  universaUy  the  covering  of  the  skin  in  the 
class  of  Mammalia,  and  is  found  even  in  the  whale,  but  only  in 
the  shape  of  a  few  scattered  hairs  here  and  there  over  the  body, 
so  that  it  can  be  of  no  use  except  to  carry  out  the  type  of 
the  organisation  of  the  class.  In  certain  parts  of  the  bodies  of 
some  animals  hairs  sometimes  become  remarkably  developed 
and  strangely  modified,  as  is  the  case  in  the  hedgehog  and 
porcupine,  where  they  assume  over  the  greater  part,  but  not  the 
whole  of  the  body,  the  form  of  spines  and  quills. 

In  the  class  of  birds  hair  is  not  found,  being  replaced  by 
feathers,  and  the  apparent  hairs  on  animals  of  this  class,  on 
being  examined  with  a  microscope,  present  the  characters  of 
feathers,  and  not  those  of  hair. 

We  have  thus  sketched  the  principal  characters  of  that  beau- 
tiful organ,  the  Skin,  which,  it  is  hardly  necessary  to  observe, 
is  as  completely  illustrative  of  the  Creator^s  skill  and  wisdom 
as  is  every  other  portion  of  the  animal  frame. 


EXPLANATION  OF  PLATE  XVI. 

Pig.  1.  Vertical  section  through  skin  of  thumb. 

cu  Horny  layer  of  epidermis  ;  6,  its  mucous  layer ;  c,  the  coriiun  ;  (f, 
fat  globules  ;  e,  sudoriparous  glands ;  /,  their  canals  ;  i,  sweat- 
pores. 

Fig.  2.  Compound  papillje,  from  the  hand. 

Fig.  3.  Section  through  the  skin,  from  the  leg  of  a  negro ;  a,  homy  layer  of 

epidermis ;  h,  mucous  layer ;  c,  coloured  cells  of  the  mucous  layer ; 

d,  papilla'. 
Fig.  4.  Termination  of  a  nerve  in  a  Pacinian  corpuscle,  from  the  hand ;  a, 

nerve ;  b,  envelope. 
Fig.  5.  Perpendicular  section  through  the  scalp,   with  two  hair-sacs  ;  o, 

epidermis  ;  6,  muscle  of  the  hair-follicle ;  c,  cutis. 
Fig.  6.  Under-surface  of  the  epidermis,  from  the  palm,  showing  the  depres- 
sions in  which  the  papilloe  were  lodged,  and  the  sudoriparous  ducts 

attached. 
Fig.  7.  Section  through  the  skin,  near  the  ear.    a,  homy  layer  of  epidemiis ; 

6,  sebaceous  glands  ;  c,  canal  of ;  /,  cemminous  glands  ;  rf,  haif 

follicle  ;  g,  fat  globules. 
Fig.  8.  Hair-sac,  from  the  face,  with  several  specimens  of  Demodex  foUicU" 

lorum  attached. 
Figs.  9, 10.  Demodex folliailorum. 

Figs.  1—7  are  after  Kolliker  (Hum.  Hist.) 

Figs,  8—10,  R  Wilson,  in  Proceedmgs  of  Koyal  Society. 
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THE  commerce  in  Foreign  Woods  carried  on  by  this  country 
is  much  larger  than  would  be  supposed  by  those  who  had 
not  looked  into  the  figures ;  and  the  vast  quantities  of  timber^ 
useful  and  ornamental,  received,  form  a  very  interesting  subject 
of  inquiry.  The  timber  of  many  countries  is  a  most  important 
item  m  its  annual  income,  especially  in  Russia,  Austria,  Norway, 
Switzerland,  Brazil,  and  also  in  British  North  America,  India, 
Guiana,  and  some  other  of  our  possessions.  The  value  of  the 
woods  of  all  kinds  that  we  import  is  not  less  than  twelve  millions 
sterling,  whilst  about  four  miUions  more  may  be  set  down  as 
the  value  of  the  home  produce.  These  woods,  as  far  as  their 
economic  uses  are  concerned,  are  divided  into  three  classes : — 

1st. — ^Woods  of  construction,  useful  for  ship  and  house  build- 
ing and  other  rough  work. 

2ndly. — ^Those  suitable  for  cabinet  and  ornamental  work,  as 
tables  and  other  articles  of  furniture,  pianofortes,  &c. 

3rdly. — Dye-woods,  and  many  hard  woods,  used  chiefly  by 
the  turner,  carver,  engraver,  &c. 

To  the  first  class  belong  such  woods  as  the  fir,  and  indeed  all 
the  Conifer89,  if  we  except  the  evergreen  cypress,  whose  beautiful 
colour  and  pleasing  odour  fit  it  in  an  especial  manner  to  rank 
among  the  higher  class  of  cabinet  woods.  To  this  division 
belong  also  the  beech,  ash,  chestnut,  poplar,  and  willow ;  while 
teak,  oak,  and  plane-tree  would  seem  to  occupy  a  middle  class, 
connecting  this  with  the  second,  or  more  ornamental  woods, 
among  which  are  ranked  mahogany,  rosewood,  walnut,  maple, 
laburnum,  mountain  ash,  box,  &c. 

It  is  to  the  Furniture  Woods  that  we  purpose  confining  our 
present  observations,  and  chiefly  to  those  received  from  foreign 
countries. 

The  importance  of  this  survey  will  be  better  appreciated 
when  it  is  stated  that  the  annual  value  of  the  household  furni- 
ture made  in  this  country  alone  was,  more  than  ten  years  ago, 
estimated  at  fifteen  millions,  and  has  certainly  largely  increased 
since  then,  keeping  pace  with  the  wealth  and  numerous  wants 
of  the  nation,  and  progress  of  commerce.  The  computed  value 
of  the  rough  fancy  hard  woods  imported  in.  1861  'HTM  fAQAb^^blft^ 
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to  which  lias  to  be  added  household  furoiture  and  cubiuet-warc, 
valued  by  the  importers  at  £32,557  ;  769  pianofortes,  of  the 
declared  value  of  £24,542;  besides  other  items.  This,  thou, 
forms  the  affgregnte  trade  in  which  we  are  Kpeciitlly  interested, 
quite  exclusive  of  the  large  commercial  trade  in  rougti  woods 
aud  furnituro  carried  on  by  other  European  nations. 

The  foreign  fancy  and  hard  woods  specifically  Enumerated  in 
the  official  traderetumsareTBryfijWjboing  only  mahoijauy,  rose- 
wood, maple,  satin,  walnut,  ebony,  and  cedar,  besides  a  few 
Buch  as  box,  barwood  aud  camwood,  braziUeto,  &c.,  which  *r6 
chiefly  used  for  other  purposes,  Tliero  are,  however,  some  very 
beautiful  woods  which,  being  scarce,  arc  imported  in  but  small 
quantities. 

Oak,  ash,  elm,  beech,  birch,  &c.,  are  dcsignatvtl  linrd  wotMln; 
whilst  mahogany,  rosewood,  zebra,  tulip,  kiugwood,  satin,  and 
other  furnitui-o  woods,  aro  usually  sold  under  the  denomination 
of /atfjj  iriioil".  i'l-oni  the  most  common  description  of  pin« 
to  the  finest  variety  of  satin-wood  or  calamander,  from  maho- 
gany to  wahiut,  from  wainscot  to  ebony — all  are  in  some  way 
or  other  mady  to  do  service  in  their  i-ospoctive  places  for  the 
cabinet- niiikor. 

The  elements  <^  beauty  iu  wood  may  bo  cousidorod  as  oon* 
aistiiig  in  liisti-e,  figure,  and  colour ;  in  tiie  degi-ee  of  wliich  there 
are,  however,  numerous  modifications  as  well  as  Umitatians. 

The  medullary  pUtos  coutribute  essentially  tu  the  chomcter  of 
ornamental  woods,  not  only  from  being  the  Hecoudary  cause  of 
the  lustre  of  most  of  those  woodii  tluit  are  rem«rkablo  for  this 
quality,  but  likewise  by  their  own  inlicreiit  properties.  In 
nearly  all  the  coloured  woods  the  colom-  of  the  mcanllaiy  pbites 
is  much  deeper  than  that  of  the  fibres,  sometimes  vaijing  erea 
in  kind,  so  that  when  viewed  iu  diSbrc-nt  lights  tlicy  present 
differeut  colours.  Tho  piano  or  sycamore  is  remarkable  for  tba 
size  and  diKtinctness  of  its  medullary  plates,  these  being  of  a 
rich  cheiAnut  brown,  with  a  consideraole  lustre,  while  Ihe  fibres 
are  nearly  whito  aud  almost  dull. 

There  is  another  source  of  vai-iety  in  wood,  both  in  figuro 
and  colour,  depending  ou  the  comparison  aud  contrast  of  one 
umtml  layer  with  another.  JIuoh  irregularity  takes  place  in 
ttiis  respect.  But  this  very  irregularity  is  a  source  of  beanty, 
aud  is  capable  of  being  indefinitely  varied  by  making  the  section 
more  or  less  obhquo  to  the  axis  of  the  tree.  An  altomatitn)  of 
colour  not  unfrequcntly  accompanies  these  concentric  rings,  bnt 
is  not  indicative  of  any  change  of  structure ;  and  when  the 
colours  are  lively,  well  defined,  and  well  conttaeted,  their  effect 
is  very  a^eabte :  kingwood,  tulip-wood,  Amboyna  wood,  yew, 
lignum  vitffi,  aud  partridgc-wooa,  art'  pcAaps  some  dt  tbe 
"•oat  remarkable. 
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This  symmetrical  distribution  of  colour  passes  by  insensible 
decrees  into  the  striped^  the  veined^  and  the  mottled,  of  which 
walnat  afifords  the  best  example  among  the  more  common 
woods;  and  spotted  and  veined  ebony,  rosewood,  sebra 
wood,  and  Coromandel  wood,  among  the  more  valuable  ones. 
The  tinree  latter  are  particularly  beautiful,  especially  the  Coro- 
mandel wood,  whether  we  regard  the  harmonious  tone  of  its 
colours,  passing  &om  brownish  white  to  rich  chocolate,  or 
nearly  black,  or  the  broad  masses  in  which  these  are 
f^i'^'c^g^^  gi^g  ^t  more  the  appearance  of  brecciated  marble 
than  of  wood. 

One  other  variety  in  the  figure  of  woods  is  the  occurrence  of 
eyes,  zoned  spots  and  small  curls,  of  which  tiie  bird's-eye 
maple,  amboyna  wood,  and  the  root  or  burr  of  the  yew  and 
the  common  maple  are  the  most  beautiful.  The  knobby 
tubercles  that  form  on  the  root  and  trunk  of  the  common  elm, 
from  repeatedly  stripping  off  the  side  branches,  afford  a  very 
beautiM  wood  called  '^  curled  elm." 

We  will  pass  on  now  to  notice  the  jwcincipal  woods,  giving 
prominence  to  Mahogany  as  being  that  most  largely  used. 

In  1820,  when  the  duty  on  mahogany  was  £11  17s.  6d.  the 
ton,  the  imports  were  16,005  tons ;  in  1830  nearly  the  same, 
idthough  the  duty  had  been  reduced  in  1826  to  £7  the  ton. 
In  1850  the  imports  were  33,650  tons ;  and  in  1861,  53,108 
tons,  valued  at  £569,000.  Mahogany  unquestionably  occupies 
tiie  highest  rank  in  the  scale  of  famiture  woods ;  it  has  long 
continued  in  steadily  increasing  request  for  all  kinds  of  cabinet 
work,  ornaments  in  wood,  and  generally  for  all  purposes  to 
which  timber  is  applied  for  interior  decoration.  A  thousand 
pounds  has  frequently  been  given  for  a  good  log  of  mahogany 
— and  few  probably  of  the  visitors  at  the  International  Exhibi- 
tion gave  a  second  glance  at  the  huge  squared  log  of  mahogany, 
which  was  shown  in  the  Haytian  Court,  worth  many  hundreds 
of  pounds,  or  reflected  upon  what  might  be  its  ultimate  destina- 
tion when  sawn  or  cut  into  veneers.  The  principal  sources  of 
supply  for  this  wood  are  Belize,  British  Honduras,  which  fur- 
nishes one  half,  St.  Domingo,  Cuba,  and  Mexico. 

Spanish  mahogany  imported  from  Cuba,  Hayti,  and  other 
West  India  islands,  is  in  smaller  logs  tluin  tike  Honduras, 
seldom  exceeding  sixteen  to  twenty-four  inches  square,  and  from 
six  to  twelve  feet  long.  The  colour  is  paler,  the  lustre  less,  in 
consequence  of  the  m:edullary  plates  being  smaller  and  irre- 
gularly distributed ;  the  grain  is  also  finer  than  the  Honduras, 
and  the  texture  harder.  Many  of  the  more  expensive  woods 
are  cut  into  thin  strips,  termed  veneers,  which  are  glued  on  to 
pine  surfaces,  or  other  common  woods^  and  by  tnis  process 
nine-tenths  of  the  wood  aare  sared. 
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}^y  the  use  of  beautifully  adapted  circular  sawtf^  worked  by 
luaoiiiuerv,  veneers  are  often  cut  of  the  thickness  of  one-fortieth 
of  an  inch^  a  little  thicker  tlian  the  sheet  of  paper  on  which  this  is 
printed,  l^y  the  largest  saws^  logs  of  mahogany^  three  feet 
square,  can  be  cut  up  into  unbroken  sheets  of  veneer  at  the 
nito  of  about  ten  or  twelve  to  the  inch,  and  so  beautifully 
snKK>th  as  to  ivt[iiire  scaively  any  dressing.  The  longitudinal 
ediTi'S  of  the  veueors  are  protected  by  a  calico  band  glued  on, 
to  pivvont  them  from  spUtting  when  removed.  AVabint  is  cut, 
not  in  longitudinal  seel  ions  like  other  veneers,  but  in  thin  spiral 
shivis  fn>ui  the  I'iivunifeivnce  of  the  ti-ee.  That  makes  the 
thinno>t  vornvr  of  the  whole,  but  it  is  fivtpiently  defective. 

KosoAYood,  obtained  fivm  Brazil,  and  wahiut,  from  Belgium 
and  Italy,  aiv  pn^bably,  next  t«>  mahogany,  the  most  important 
furniiuiv  woihIs. 

Theiv  i>  >iill  irivat  ei»ufusion  as  to  the  trees  which  furnish  the 
South  Amerieau  n»^ew«.KHl.  Fi\»m  tu*  Portuguese  name  of 
Jaoanuula.  the  >oieulitic  name  o{  J'lojraio^n  Bs-asilianfi  has 
been  appli^nl  to  it.  There  is,  however,  Uttle  doubt  that  several 
sp^vios  of  Ti'i  *•  ''  i  '  I  yield  rosewoi.Kl  in  the  province  of  Bahia. 

Tlu^  vlouumd  fvH*  ivsewiKxl  has  lately  fidlen  off;  for  while  in 
lS>k  r\o70  I'^us,  of  the  value  of  tS2,211,  werc  imported,  on 
the  averaiT^^  \^f  the  thiw  years  eudinir  1>^»U  the  imports  were 
oulv  :i.iHH>  ton>. 

Ko>ewvVvl  exhibits  laiye  elouirated  /A»ne>  i»f  black  in*egular 
hues  eu  a  rx^ldi^h  bi\>\vu  trnuind,  of  various  tints  and  high  lustre. 
ri:e  cniiii  varies, — Iviuir  frequently  very  e»>arse,  but  in  selected 
>i\\:i*.u'n<  svitHv'ieiuiy  riue  for  the  best  description  of  furniture. 
Tiu'  »>;avk  o*\^ur  i:i  ^J^nle^,4l  is  i*.^*^  pr\^lominant  ;  but  when  this 
:^  ♦u»t  ihe  v*ase,  and  :he  I'^rlirer  Lrn-uiid  is  dis|K>sed  in  larger 
'imnnos  u\m\  usu.ii.  the  w.>'d  is  o.-ii^idcivd  very  1>eautiful. 

Sv'va*  v'f  t:*.e  ^jwimeus  of  Maple  w.>..»l  fivm  North  America 
aiv  wrv  'r'*.vv.u:i:a!.  esiwially  th^'<e  i-f  the  rt»d- flowering 
".\»vIo     l'-     •    '   ••'■*''.  H?id  : he  suirar  maple -.1.  :<-'«••'/*, ?,•/»»! »i). 

l-  ^ovioiiuvs  V.iriviis  thiit  iu  verv  old  trees  of  the  former 
Ni\\\  N.    r.'.x'     cr*--.     *v.s:ead    of    following   a    perpendiculai* 

ar.d  this  varietv  bears  the  name  of 


*'      •!»♦■        *•       »i»     '♦»         » 


V* I i V \v  I  " '. :  V  \  ' '     r : :  'i  >:  V  ;;•.;■  a r  arrangement,  for  which  no  cause 

U,kN  e \  k' V  I w f '.  ,i  > ^ *  i: •  -.ovt .  •  >  v.e V  c r  w  ii  nesstxl  iu  young  trees,  nor 

ir.  il'.v*  b*-,i:u*lu<  v^'.'  >:u'Iv  .vs  exh.btc  ii  in  the  inmk.     It  is  also 

■A»i  v\'i*>vu'aou^  ,*:  :Iu*  vvv.:r^*   rluiii  near  the  cinimiference. 

r:\v>  v';Vv::'.iiC  tii*.<  vi'.<ivc-i::ori  ^r^-  r.irt\  and  do  not  exist  in  the 

,..,,..^...,.,.,.  ,,V  ^,„^,  ^^>  ^  hundred.      rb.e  :?erpentine  direction  of 

tlw  v/.*A\  ^^'.i.xJi  :vitvlers  :heKi  ditHcuI:  to  spht  and  to  work,  pro- 

it\  the  hAUvls  of  A  >k:".:V.:  iv.eehAiiio,  the  most  beautiful 

gf  li^^,;  *iui  ^Jide.     The^5<^  effects  an?  rendered  more 

'"^  '^ier  *iuvvth*.ri^  the  sur&ce  of  the  wood  with  a 
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double-ironed  plane^  it  is  rubbed  with  a  little  sulphuric  ocid^ 
and  then  with  linseed  oil.  On  examininc;  it  attentively,  the 
varying  shades  are  found  to  be  owing  entirely  to  the  inflection 
of  the  rays  of  b'ght,  and  this  is  more  sensibly  perceived  in 
viewing  it  in  different  directions  by  candle-light. 

Before  mahogany  came  into  such  general  use,  the  wood  of  the 
red-flowering  maple  was  largely  employed  in  America  for  furni- 
ture; bedsteads  are  still  made  of  it,  which  in  richness  and  lustre 
excel  the  finest  mahogany.  Veneers  of  it  are  much  used  to  inlay 
other  woods  in  articles  of  cabinet  work  and  for  the  finishing 
of  ships'  cabins.  The  red-flowering  maple  never  produces  the 
variety  known  as  ''bird^s-eye  maple,''  that  being  confined 
exclusively  to  the  sugar,  or  rock  maple.  The  sugar  maple 
exhibits  two  accidental  forms  in  the  arrangement  of  the  fibre, 
of  which  cabinet-makers  take  advantage  for  making  beautiful 
articles  of  ftimiture.  The  first  consists  in  undulations  liko 
those  of  the  red-flowering  maple,  and  is  likewise  known  as 
''  curled  maple ;"  the  second,  which  takes  place  onljr^  in.  old 
trees  which  are  still  sound,  appears  to  arise  from  an  inflection  of 
the  fibre  from  the  circumference  towards  the  centre,  producing 
spots  of  half  a  line  in  diameter,  sometimes  contiguous,  ana 
sometimes  several  linos  apart.  The  more  numerous  the  spots, 
the  more  beautiful  and  the  more  esteemed  is  the  wood.  This 
variety  is  called  "  bird's-eye  maple." 

Maple  is  now  imported  in  considerable  quantities  from  New 
Brunswick,  and  fetches  a  high  price ;  41 3  tons,  valued  at 
£2,752,  were  received  in  1861.  The  ancients  held  the  maple 
in  great  esteem,  and  tables  inlaid  with  curious  portions  of  it,  or 
formed  entirely  of  its  finely  variegated  wood,  in  some  instances 
realized  their  weight  in  gold. 

The  principal  portion  of  the  Satin-wood  that  comes  into 
commerce  is  brought  from  the  West  Indies,  and  is  produced 
by  Maha  Chdneensi^,  an  ebenaceous  tree  in  the  Bahamas^ 
Hayti,  &c. 

It  is  of  a  beautiful  deep  yellow  colour,  mixed  more  or  less 
with  orange  and  brown,  and  hence  called,  locally,  ''yellow 
wood ;"  is  remarkably  close-grained,  heavy,  and  durable.  It 
is  sometimes  confounded  with  East  Indian  satin-wood,  the 
produce  of  Chloroxylon  Sivictcnia,  a  cedrelaceous  tree.  The 
latter  possesses  the  richest  colour,  whilst  the  West  Indian 
satin-wood  has  a  higher  and  more  variable  lustre.  In  some 
instances  the  Indian  wood  is  beautifiilly  patterned  or  flowered, 
and  is  much  used  for  picture-frames,  rivalling  bird's-eye  maple. 
Indeed,  satin-wood  fetches  a  much  higher  price  than  maple. 
The  Chinese  are  very  partial  to  this  wood,  and  receive  quan- 
tities of  it  from  Siam.  We  obtain  some  from  Ceylon  and 
Madras. 
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Our  supplies  of  the  dark  blackwood^  known  as  Elbonj, 
to  the  extent  of  1,500  tons,  are  imported  chiefly  fipom  the  west 
coast  of  Afrii'a,  Madag'ascar,  India,  and  Ceylon.  It.  is  the 
duramen  or  lioart-wood  of  several  species  of  DIospyros,  and  is 
much  used  for  inlaying  work  by  cabinet-makers. 

Previous  to  the  introduction  of  mahogany,  rosewood,  and 
other  exotic  woods,  that  of  the  Walnut  was  held  in  higher  esti- 
mation than  that  of  any  other  European  tree,  and  supphed  their 
places  in  the  manufacture  of  the  most  valuable  and  costly  pieces 
of  furniture,  examples  of  which  are  still  to  be  seen  in  houses 
of  ancient  date,  whose  beauty  in  grain,  polish,  and  pattern, 
would  bear  comparison  with  any  of  the  choicest  woods 
of  the  present  day.  Indeed,  of  late  years  we  have  been 
returning  to  this  taste ;  for  while  foreigners  prefer  mahogany 
for  cabinet  work,  we  have  taken  agiiin  to  walnut  for  suites 
of  furniture.  The  imports  of  walnut-wood  have  recently 
averaged  3,200  tons,  or  double  the  quantity  of  rosewood 
imported. 

The  name  Cedar  is  given  to  several  woods,  but  properly 
belongs  to  the  almost  incorruptible  wood  obtained  from  two 
species  o(  C  tints, — (\  FhOilira  and  C.  LibiinL  This  is  the 
ixnlar  spoken  of  in  Scripture :  '*  The  cedar  of  the  house  within 
was  carve\l  with  knops  and  open  flowers  :  all  was  cedar ;  there 
was  no  stone  sotMi." — ^1  Kings,  vi.  IS.i 

The  wood  of  the  common  C-  //*•.  ?i.>*  is  far  less  valuable.  The 
cellar  chieflv  imi^t^rtod  is  C',  L'!i  oli'r.ii-i.  in  Iol's.  free  from 
knots  and  straiirht-irra-ncd.  tK^m  Cuba.  Mexi^xi.  and  Central 
AmorivM.  in  quant'tics  varyir.:;  from  o,'>'.««.»  to  o,«>'>0  tons  yearly. 
Thinv  voars  atro  tho  co:isu:r.:n:o:i  was  loss  than  half  that 
quant  iiy.  Tho  n\l  or  iwicil  oodar  of  Virginia  '.Jitnij."tTHS 
j  ••■.■•'.  I  J  *is  a'.so  imjvrte*.!.  Kir.i:  svniceaMe  for  internal 
jo-.ncr's  work.  Tiio  nirt^  lvau:y  of  the  sideb^iard  top  of 
.Vusira^.ian  i.\\lar  r.v:  ir.  the  New  S::;:h  Wales  court  of  the  late 
Kxhibii'.^n  a::rao:oii  :v.:;/:i  a::o:.::  r.. 

iVik  >:iil  ri^iiiir.s  ::s  i::r.o-ho:.:;;r«:-vi  r'av»  in  Gothic  furniture 
**^^^d  '-.bn.rios,  Waiv.Svc:  vVik  is  :::::> nvJ  in  logs  from  the 
Ivi/v.   !\r  v.:::::-.::  ::;:;   ;va:iks  vr  s'.il  s   f^r  fiiriiiiuri:*.   or  for 

.:.::.".  w  ;...".>  :::■.:•:  r:oxi  :i:  quantiiv.  we 

"*  "iV     '  «•■    '^-   ■■  ■  •"i.-'C  •  •  ■*    *•".<■•     V.,:  ■•.^'v    .ill    fViA 
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whicli  was  in  great  favour  here  at  one  time,  and  realized  a  high 
price,  .but  could  not  be  obtained  in  large  planks. 

The  Laburnum  has  a  wood  of  a  darkly  variegated  colour, 
rendered  more  beautiful  by  a  lustre  of  metallic  green,  and 
when  knotted  is  equal  to  mahogany.  The  medullary  plates, 
whicli  are  large  and  very  distinct,  are  white,  and  the  fibres  of  a 
dark  brown,  a  circumstance  that  gives  quite  an  extraordinary 
appearance — a  peculiarity  not  to  be  observed  in  any  other 
wood. 

Incidental  mention  has  already  been  made  in  the  Notes  on  the 
Exhibition,*  of  some  of  the  fine  woods  of  our  colonies ;  but  as  yet 
scant  justice  has  been  done  to  them  in  the  way  of  publicity, 
either  in  the  Jury  Reports  or  through  any  other  medium.  Such 
a  magnificent  collection  of  woods  of  all  kinds,  many  of  them 
new  and  rare,  from  different  countries,  was  never  before  brought 
together,  and  it  is  very  doubtful  if  it  ever  may  be  again. 

Many  of  these  woods  are  as  yet  comparatively  unknown ;  the 
diflBculties  in  the  want  of  labour,  proper  roads,  and  available 
means  of  transport,  have  hitherto  prevented  the  various  trea- 
sures of  our  colonial  forests  from  becoming  readily  accessible  to 
the  requirements  of  oilr  artizans. 

Numerous  illustrations  were  aflTorded  of  the  suitability  of 
many  of  these  woods  for  furniture,  for  smaller  articles  of  tur- 
nery and  ornamental  workmanship,  and  for  parti-coloured  work 
in  marquetry,  wood  mosaic  or  Tunbridge  ware,  and  Sorrento 
inlaying.  Innumerable  specimens  of  cabinet-work,  of  the 
highest  excellence,  were  seen  to  great  advantage,  and  obtained 
universal  commendation  from  competent  judges. 

Many  of  these  elegant  pieces  of  ornamental  work  dis- 
played the  peculiar  beauty  and  figure,  the  closeness  of  grain, 
and,  in  some  cases,  revealed  the  fragrant  odquriT  of  the  smaller 
woods,  and  showed  how  well  they  are  deserving  of  more  exten- 
sive notice  than  they  have  hitherto  received.  Many  of  the 
woods  exhibit  a  peculiar  beauty  of  structure ;  some  are  highly 
fragrant,  and  retain  their  agreeable  odour  for  a  considerable 
.period  of  time,  which  renders  them  additionally  pleasant  and 
acceptable  in  the  form  of  ornamented  articles  to  the  boudoir 
and  drawing-room. 

iSome  of  the  rarest  and  most  esteemed  ornamental  woods  are 
South  American,  and  come  chiefly  from  Bmzil ;  among  these 
are  tulip-wood,  zebni-wood,  the  produce  of  Omphalohium 
Lambert i,  king-wood,  canary- wood,  partridge  and  pheasant 
wood,  and  pnq)le-wood. 

Coromandol  or  Calamandor  wood  is  the  produce  of  an  ebena- 
ceous  tree  of  Ceylon,  and  considered,  from  its  peculiar  marking, 

♦  «  Popular  Science  Review,"  No.  VI.—"  The  Colonies,"  &c. 
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one  of  the  handsomest  of  the  brown  woods.  It  is  getting 
scarce.  Kingwood  and  zebra-wood  are  rich  yellowish-brown, 
striped ;  sometimes  fiill  of  zoned  eyes. 

A  valuable^  heavy  furniture  wood  of  British  India  is  the 
blackwood,  locally  called  rosewood^  obtained  from  the  Dal' 
benjia  lati/oUu,  a  leguminous  tree.  It  can  be  procured  in  any 
quantity,  and  of  immense  size^  but  in  large  panels  is  liable  to 
split.  Jackwood  {Artocarpfts  {nfegn/ofin)  furnishes  a  yellowish 
wood,  which  deepens  into  brown.  When  made  into  tables  and 
well  kept,  it  attains  a  polish  little  inferior  to  mahogany.  The 
Chittagong  wood  (ChirkrassUi  tabuhiri^)  is  more  used  in 
Madras  for  the  making  of  furniture  than  any  other  wood.  It 
is  light,  cheap,  and  durable. 

Lingoa  wood,  the  Amboyna  wood  of  commerce,  was  im- 
ported into  this  country  in  considerable  quantities  from  the 
Moluccas  during  the  time  those  islands  were  British  posses- 
sions. It  is  stated  to  be  abundant  at  Ceram,  New  Guinea,  and 
throughout  the  Molucca  seas.  The  wood  can  be  obtained  in 
any  quantity  if  the  precaution  be  taken  of  ordering  it  daring 
the  previous  season.  Circular  slabs  of  Amboyna  wood  are 
occasionallv  met  with  as  lanre  as  nine  feet  in  diameter :  but  the 
usual  size  is  from  four  to  six  foot.  These  slabs  are  obtained  bv 
taking  advanta^  of  the  S]iur<  which  project  from  the  base  of 
the  tnmk.  as  the  tree  itself  has  nor  sutHcient  diameter  to 
furnish  such  wido  sl:»bs.  The  kavubiika  of  o«."»mmerce,  so  much 
esteemovl  as  a  fancy  wo^.'^d.  is  obraincvi  fr«:»m  the  gnarled 
excrescences  which  are  f.«und  on  these  trees   ^rUw^^iycrmnin 

lu  the  beauty  of  its  duramen  xho  blaokw.xxl  of  Australia 
{ A c- T ' 'A.  1  i ::-/..?:••  /'/ 1.'  .also  kno^'n  as  li ^h t w :<Hi . p os ses ses  many 
resomblaiKvs  ro  the  bcs:  wala'.;:.  ar.d  is  considered  even 
superior  to  thai  w.-oil.  boiuir  IiarJir  and  mr«re  durable.  It  is  a 
flivoisrire  wovxl  with  the  c:ibiiie:-makers  of  Victoria  for  furniture 
of  every  dos.^r!p::oii.  and  nxvives  a  very  hiirh  and  beautiful 
pol'sh. 

There  is  o:ie  o::ier  vorv  oni L\nivr.:al  w>^.i  which  has  lately 
been  ii^r^^lv  usc-.l  ::i  c:ib::io:  work  by : ho  Frenoli. — :he  c}-]iress  of 
A.ar^r.a  ^  ,' :  '  ''  ' -:  .  T:>:  w... .;  :>  ^;:.rk  i-ur-brown.  close- 
graiiuii.  and  vtry  t'ra^T:.!!:.  1:  is  lw:icvi^l  to  V^  the  olvnu  or 
.i:'.-  :  of  ScrivTiw,  .-o  ^f  the  :-■  >:  c  s::v  nic^t^rials  lufnished 
by  Uiram.  k:-ir  of  Tyre.  :o  >.::-;.  u.  ^^r  ilio  bnildinir  of  the 
romple.  arui  :Vr  the  h..;;sc  o:'  M.  :iu:  I.cl  anon.  P'^nks  of  this 
WvXM  for!:u\l  :he  prx.v:::;s  cirriv.o  t.Z/.os  of  the  Roman  ban- 
ijucr.ni:  hal-s. 

h  nv^uirt^s  a  :;uyv»  capiral  :o  k^v:^  :::^  a  ir^xxi  stock  of  seasoned 
wv\M,  s^^  as  cvoii  lo  supjvrt  a  r.:oxlcra:c:v  lar^re  manulactorv ; 
bu:  as  there  ;krv  uo  duties  o'^  wo^xi.  it  iv»Vs  the  dealer  well  'to 
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lay  in  a  stock  of  furniture  wood  for  seasoning,  because  the  un- 
exampled prosperity  of  our  colonies  insures  for  a  long  series  of 
years  a  market  for  the  furniture  of  Europe.  Nothing  but  the 
taste  and  make  of  the  mother  countrj'  will  suit  her  colonists, 
and  skilled  labour  is  too  high  in  the  colonies  for  much  attention 
to  be  given  yet  to  furniture  and  cabinet-making.  The  value 
of  the  fiimiture,  cabinet,  and  upholster)'  wares  annually  ex- 
ported from  the  United  Kingdom  averages  from  £250,000  to 
£350,000. 

There  was  a  time,  we  are  told  by  a  leading  Liverpool  timber 
firm,  when  a  portion  of  the  capital  of  that  county  (Lancashire) 
employed  its  population  in  the  manufacture,  and  its  merchants 
in  the  exportation  of  furniture.  The  foundations  of  the  fortunes 
of  the  more  prosperous  cabinet-makers  and  shipowners  were  so 
laid.  Circumstances,  however,  interrupted  this  state  of  things, 
through  the  imposition  of  war  duties  of  £12. 10s.  per  ton  on 
Spanish  mahogany,  and  £^^  per  ton  on  rosewood ;  and  Lan- 
cashire ceased  to  employ  its  people  in  the  manufacture  beyond 
the  home  trade,  and  its  merchants  ceased  to  load  the  'tween 
decks  of  their  ships  with  furniture  to  the  colonies. 
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FOSSIL  BIRDS. 

BY   8.   J.   KACKIE,    F.G.S.    (eDITOB  OF   "THE   GEOLOGIST.") 
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OP  all  the  wonderful  applications  of  vital  force  as  a  mecha- 
nical power  to  the  locomotion  of  solid  bodies^  that 
of  flight  is  the  most  marvellous;  and  delighted  as  we  are 
with  the  chiH^rtiil  voices  and  painted  plumage  of  birds,  their 
gnu*et\il  and  rapid  motions  through  the  air  equally  attract  our 
attention. 

In  the  far  past  exhibited  by  Geologj',  we  look  back  to  a 
pristine  agt*  of  shell- tish and  "creeping  things."  Then  follow 
fishes,  smoothly  gliding  through  the  sea  —  nicely-balanced 
aquatic  balloons  that  rise  and  fall  by  voluntary  compression  or 
ox)musion,  and  ]m^]>el  themselves  by  the  strokes  of  side- 
paililles  or  the  lateml  lashings  of  a  rudder-like  tail.  Next, 
ampliibious  lite — great  reptiles  basking  in  the  sea,  and  slug- 
gisiily  enuvliug  over  the  nmddy  shores.  Then,  an  age  of  mam- 
mals bi\>\vsing  herbivoivs,  tierce  camivoni,  flat-footed  bears^ 
ponderiuis  elephants,  tleet  deer  and  hoi'ses — walking  on  four 
pn^ps  or  legs  on  the  tirm  land.  Now  we  see  four-handed  beasts 
Hwiugiug  with  easy  agility  from  bough  to  bough,  and  tree  to 
titv  Yeg\»tarian  inhabitants  of  the  woods — and  two-footed, 
two-hauiled  man  walking  erivt,  and  master  of  the  earth. 

KriMu  the  earliest  rvvords  of  the  earth's  history  that  we  pos- 
wss,  the  idea  of  r!f';rt  s^vms  absent:  and  it  is  not  until  we 
have  passisl  the  vast  raliiHV.oie  age,  and  entered  the  secondary 
epivli  \^f  the  eanh*s  erust-fonnation.  that  we  tind  any  trace  of 
tins  iilea.  Then,  iiidivd.  wo  tiud  foot -prints  of  perhaps  wing- 
lesji.  *^r  tu\*irlv  \\  iiiirless,  binls :  but  sairee  a  bonv  relic  of  all 
the  ilu»us;ituls  that  tnuupled  on  the  yielding  shore,  and  left 
•*  iluMv  t\s»( -prints  vm  the  saiuls  of  time."  The  lirst  of  birds, 
K\»  far  as  we  v'aii  leani  t*rv>m  their  foot-prints,  were  cursorial — 
ruuneiN  like  tl\e  v^striv'li.  v^r  i-.uher  like  the  rhea.  We  have  no 
rv\\leuoe  tv»  »vh\^w  they  vvuld  avvomplish  long  or  lofty  flights; 
but,  v*n  the  exMitnirv,  all  the  little  that  we  know  seems  to  prove 
that  their  \\mc*  weri^  ruviu!u*utarv,  auvl  onlv  assistant  to  their 
\\'Kvil\  \*f  ivdal  i*!\v^vss:v'n. 

rho!'.  tollews  a  .ev.g  si!e*.uv.  brvk^r..  a>  it  were,  by  whispers, 

and  :«  t»'w  vLvtstve  wer^is     a  tVw  In^v.cs.  here  and  there,  in  the 

et\'ias\s*ii^  av.Ni  vsv::v  Kv»s     a:^i  rh;  v.  :he  wonderftd  Arolueop- 

T\\       !Vu    dir*.'.^j*  iS-.'i  '.o'.ijC  s/.-/:i.v    i  ;  .'   was  a   prominent 

'  (Xt*  iiuuu,^!  iv.o:kxi*.  ;  and  char,  ico,  in  perhaps  its  most 
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singular  phase.  Astonishing  in  their  vast  proportions  as  are 
the  fossil  reptiles  of  the  Jurassic  ages  displayed  in  gigantic 
models  in  the  pleasure-grounds  of  Sydenham,  still  more  asto- 
nishing are  other  reptilian  relics  of  those  marvellous  times. 
Then  it  was  that  reptiles  flow.  Sluggish  as  are  now  presented 
to  us  the  cold-Llooded  crocodile,  frog,  and  turtle,  reptiles  then 
spread  an  expanse  of  leathern  wing  of  sixteen  feet,  and  took, 
perhaps,  long  and  unwearied  flights.  What  lives  they  led  no 
man  yet  has  told.  But  who  can  look  on  their  petrified  forms, 
and  not  feel  a  strange  inquisitiveness  about  their  habits  ?  Were 
they  ceaselessly  on  the  wing,  like  the  summer  swallow  after 
insect-prey  ?  We  think  not,  although  there  were  great  insects 
in  those  days — dragon-flies,  beetles,  grasshoppers.  Hovering 
hke  hawks,  did  the  little  spalacotheria,  triconodons,  and  pla- 
giaulaxes  tremble  under  the  dark  shadows  of  their  sombre 
wings  ?  We  think  not,  although  the  bones  of  those  tiny  mam- 
mals swarm  in  the  Purbeck  beds.  Like  the  albatross  did  the 
pterodactyles  travel  for  days  together  over  the  watery  main  ? 
Or,  like  the  sea-eagle,  did  they  swoop  down  on  the  placid  fish  as 
they  came  to  the  surface  of  the  briny  deep  ?  We  are  not  aware 
that  any  one  yet  has  made  a  guess  as  to  wlmt  the  Pterodactyles 
fed  upon ;  but  wo  think  it  would  be  worth  while  to  inquire 
whether  the  numerous  cuttle-fish  of  those  ages  may  not  have 
been  one  source  of  nutriment. 

In  the  Gault,  near  its  junction  with  the  Lower  Grccnsand, 
there  is  a  thin  but  regular  stratum  of  broken  ammonites  im- 
pacted in  a  phosphatic  paste,  and  very  probably  of  coprolitic 
origin.  May  not  this  stratum  have  been  derived  from  the 
excrements  of  the  Wealden  Pterodactyles  ?  That  they  swarmed 
in  our  British  aiea  is  eWdent  from  the  quantities  of  their  bones 
found  with  the  nodules  of  the  Cambridge  Greensand ;  and  if  it  be 
said  that  the  Upper  Greensand  is  a  superior  stratum  to  the 
Wealden  beds,  it  might  be  urged  on  the  other  hand  that  it 
was  probably  a  deeper  sea  deposit  of  contemporaneous  age. 
The  Iguanodons  of  the  Wealden  era  are  found  in  the  Lower 
Greensand,  why  should  not  the  Pterodactyles,  whose  bones 
and  debris  occur  at  Cambridge,  have  floated  on  their  wide- 
expanded  wings  over  the  tangled  forests  of  the  ancient  Weald  ? 

It  seems  at  first  sight  perfectly  astonishing  how  few  remains 
of  birds  have  been  preserved  in  a  fossil  state ;  but  when  the 
fragile  pneumatic  structure  of  their  bones  is  taken  into  account 
the  wonderment  decreases.-  Still  it  does  not  cease,  for  we  find 
the  flying-lizards^  bones'  preserved,  and  they  are  filled  with  air- 
cavities  as  are  those  of  birds,  although  perhaps  the  bones  them- 
selves may  be  of  stouter  or  more  solid  build.  The  true  explana- 
tion of  the  matter  seems  to  be  that  birds  dying  on  the  land  were 
exposed  uncovered  on  the  ground,  not  only  t^  VJaa  e^^'Sk  oS. 
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carrion-eating  birds  and  beasts  and  to  the  attacks  of  insects,  bat 
were  also  subjected  to  the  most  powerful  means  of  decomposition 
and  decay — atmospheric  influences.  Moreover,  the  traces  of 
former  terrestrial  surfaces  have  been  very  seldom  preserved, 
and  the  instances  that  do  occur  are  restricted  in  area  and  very 
rare  indeed. 

The  first  evidence  that  we  have  of  birds,  is  in  the  Red  Sand- 
stone of  Connecticut,  formerly  considered  of  Triassic  but  now 
believed  to  be  of  Oolitic  age.  Amongst  the  bird-prints  of  this 
rock,  and  they  belong  to  many  species  of  very  different  sizes, 
are  some  of  gigantic  dimensions,  belonging,  apparently,  as  we 
have  said,  to  struthious  birds.  \VTierever  the  rock  is  exten- 
sively quarried  these  large  footprints  are  sure  to  be  seen,  and 
they  are  found  throughout  the  whole  thickness  of  the  beds, 
amounting  to  many  thousand  feet.  The  ordinary  stride  of  the 
bird  was  about  three  feet,  and  the  length  of  the  impress  of  its 
foot  nine  inches.  There  are,  however,  other  footprints  in  this 
rock  still  more  gigantic,  measuring  up  to  eighteen  inches,  belong- 
ing to  birds  that  had  a  stride  of  five  feet  at  every  step  they 
took.  But  although  bii*ds  from  these  evidences  have  been 
known  to  have  existed  during  the  period  of  the  Connecticut 
sandstone,  since  1835,  when  Dr.  Deano  communicated  his  dis- 
coveries to  his  scientific  friends,  up  to  this  hour  only  a  few 
indeterminable  bones  have  been  met  with. 

In  1857  Dr.  Emmons  made  known,  under  the  name  of 
PaliBomis  struthwnoides,  a  portion  of  the  sacrum  of  a  bird 
containing  six  vertebroD  anchylosed  together,  from  the  red  and 
variegated  sandstones  of  Anson  County,  North  Carolina.  The 
description  of  these  ornithic  remains  is  included  by  Dr.  Emmons 
in  his  notice  of  the  palaeontology  of  the  American  Trias ;  but 
the  nature  of  this  relic  and  the  possibility  of  its  belonging  to  a 
large  and  heavy  struthious  bird  would  incline  us  to  question 
its  right  to  be  referred  to  that  age,  until  the  actual  period  of 
the  Connecticut  sandstones,  and  the  relationship  of  these  red 
sandstones  of  Anson  to  them,  is  completely  estabUshed. 

The  next  evidence  of  the  ancient  existence  of  birds  occurs 
possibly  in  the  Wealden  beds  of  the  South-east  of  England. 
From  time  to  time  the  late  Dr.  Mantell  had  obtained  some 
fragments  of  delicate  bones  from  the  strata  of  Tilgate  Forest, 
which  he  conceived  to  have  ornithic  characters,  but  the  accuracy 
of  this  view  was  put  in  doul)t  when  the  so-called  bird-bones 
from  the  Stonesfield  slate  were  proved  to  have  belonged  to 
pterodactyles.  Some  further  specimens,  however,  were  obtained 
and  submitted  by  Dr.  Mantell  to  Cuvier  and  to  Owen. 
Strengthened  with  the  confirmation  of  such  eminent  authorities, 
the  Doctor  announced  positively  before  the  Geological  Society 
in  1835  the  existence  of  bird-remains  in  the  Wealden  forma- 
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tion^  suggesting  their  typical  resemblance  to  the  corresponding 
bones  in  the  heron  {Ard<ia) .  These  remains  have  received  the 
classificatory  appellation  of  Palceomis  Cliftii.  Subsequently, 
in  1845,  Professor  Owen  retracted  his  opinion,  and  in  a  paper 
before  the  Geological  Society  expressed  his  conviction  that 
these  so-called  bii*ds'  bones  were  really  those  of  Pterodactyles. 
Dr.  Mantell  contested  this  recantation ;  and  thus  the  matter 
remains.  In  1857  the  Eev.  Mr.  Dennis,  of  Bury  St.  Edmund^s, 
proved,  by  an  examination  of  the  microscopic  structure  of  some 
fragments  of  bone  from  the  Stonesiield  slate,  the  existence  of 
birds  at  that  epoch.  The  next  traces  of  birds  in  time  are  the 
fragments  found  in  the  Upper  Greensand  of  Cambridge  by  the 
late  Mr.  Lucas  Barrett,  who  so  sadly  lost  his  life  a  few  weeks 
since  in  a  submarine  exploration  off  the  shores  of  Jamaica.*  Of 
these  remains  or  their  relations  we  are  unable  to  speak.  They 
are  not  preserved  at  Cambridge ;  nor  can  Mr.  Harry  Seeley, 
the  curator  of  the  University  collection,  afford  us  Biiy  informa- 
tion about  them.  In  the  museum  at  Philadelphia,  U.S.,  there 
are  birds^  bones  from  the  Greensand  of  New  Jersey — the 
equivalent  of  the  European  "  Senonian,''  or  Upper  ChaUc  age 
— which  have  been  referred  by  Dr.  Harlan  to  the  genus 
Scolopax,  or  snipe. 

With  the  dawn  of  the  Tertiary  period,  birds'  remains  become 
more  numerous  and  varied  in  character.  Cuvier  has  recorded 
eleven  species  from  the  gypsum  of  Montmartre.  Owen  has 
described  the  breastbone  and  sacrum  of  a  vulturine  bird  from 
the  London  clay,  of  a  smaller  species  than  any  now  existing ; 
Jourdain  and  Gervais  have  recorded  bird-remains  from  ter- 
tiary strata  of  the  south  of  France ;  and  the  German  palaeonto- 
logists others  from  the  Miocene  or  middle  tertiaries  of  Weise- 
nau  and  Wiesbaden.  From  the  Eocene  period  then  there  are 
species  of  turkey-buzzard  {Gatha/rtes),  vulture  {Lithoniis  vuUuT'^ 
inus,  lAthomu  ?  emeuinus),  bald  buzzard  (Pcmdion),  owl 
{Stria),  protomis  {Protomis  GlaHsiensis),  kingfisher  {Halcyomis 
toliupicus),  curlew  {Nvmenius  gypsorum),  snipe  {Scolopax),  sea- 
lark  {Pelidna),  sandpiper  {Trhiga),  peUcan  {Pelicawus),  and 
gastomis  {Gastomis  Parisiensis). 

Of  the  Miocene  age  we  have  species  of  thrush  {Twrdus),  finch 
{Fringilla),  partridge  {Perdiae),  fowl  {Qallus,  sp.  and  Oallus 
liravardii),  flamingo  {Pho&nicopterus  Oroizeti),  stork  {Oiconia  ?), 
heron  {Ardea),  snipe  {Scolopax),  coot  {Fulica  ?),  corvorant 
{Plcalacrocorax) ,  duck  {Anus),  merganser  {Mergus  Bonzoni). 

In  the  PHocene  :  falcon  {Faho),  snipe  {Scolopax  ?),  and  wild 
swan  {Gygnus  ferox). 

From    caverns    and    diluvial    deposits  there    have    been 

*  For  a  brief  sketch  of  his  life,  see  ^  Summary  of  Qeolo^*'* 
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exhumed  remains  of  turkev  buzzard  {Cathartes),  vulture 
{Vtiltnr  cinereus),  sparrowhawk  (Xisits),  falcon  (FaUo),  buz- 
zard {Bufeo),  eagle  {Aqtnla),  two  or  three  common  owls 
{Strix,  two  sp.  and  S.  nijcff^a),  and  the  screech  owl  (Buho), 
wagtail  (Motacilla),  thrush  {Tardus,  sp.  and  T,  Brescumsiif), 
anabate  {Anabate;t),  swallow  (Hirundo  fossilis),  finch  {Frin- 
gilla,  sp.  and  F,  trochanferia),  lark  (AUtuda),  three  or  four 
crows  and  the  raven  {Curvus  t'os:<Ui:fy  C.  crti^sipeinns,  C.  corone 
vel  coniXy  G,  jnca  ?),  woodpeckers  {Dendrocolapfes,  Picus 
marfiufi),  coua  {CocrifZKft),  barbet  (Capitu),  parrot  (Fttittacu^), 
fiwiffc  (Ctjpselns  colhins),  goatsucker  (Cftprimidrfuf),  dove 
(Colnmha),  dodo  (Didtis  infpii(^),  solitaire  (Pvzojdmps  soli- 
iaria)y  grouse  (Tetruu),  partridge  (Perdij',  two  sp.),  pheasant 
{Phai<ia)n(s),  common  fowl  {Gnlluf*  domesticus),  Guinea  fowl 
(Xuiuida),  tinamou  (Tinanvi.<),  naxidu  {lihea,two  sp.),  dinomis 
{Dinoniis  ?),  aepyomis  (^i/^>//or/i/x),  buzzard  (^'/»'^),  cariama 
{Microdarfulus),  stork  (Cicoui'i  (i/6(/),  flamingo  (Tnn fains  Bres- 
cien-^ifi),  snipe  (Scolopoj-),  rail  (Rail us,  two  sp.),  gull  {Larus 
prisniA,  and  L,  sfrrna  ?),  swan  (r'y;//i?/x  olor),  goose  (Anser), 
duck  {Anas,  two  sp.),  and  diver  {Cnhjtiihv^), 

It  will  be  here  right  to  observe  that  it  is  more  than  doubtful 
whether  the  remains  from  caverns  should  be  considered  as  of 
one  age.  The  Marhairodtis,  or  great  British  tiger,  is  not 
believed  to  have  lived  down  to  the  l\)st- Pliocene  age,  and  yet  its 
remains  are  found  min tried  with  Post- Pliocene  Mammalia  in 
Kent^s  Hole  and  other  caverns. 

It  may  be  that  many  of  the  caves  and  fissures  containing 
osseous  breccia,  mammal,  and  other  bones,  were  open  during 
the  Miocene  age ;  and  ii*  one  considers  how  long  bones 
miarht  remain  under  such  circumstances  uncovered  bv  anv 
preserving  or  time-separating  deposits  of  mineral  matter,  it  is 
easy  to  conceive  how,  by  the  tread  of  wild  beasts,  the  irregular 
falling  together  of  the  bones  themselves,  as  their  muscles  and 
ligaments  decomposed,  and  by  various  other  natural  causes,  a 
commingling  in  cave-accumulations  of  the  relics  of  widely 
distant  e]K)chs  could,  and  doubtless  did.  take  place. 

Alluvial  deposits  are,  of  course,  the  Hnk  between  the  past 
and  present.  As  yet,  however,  they  have  been  little  worked, 
for  the  relics  of  this  border-land  between  past  and  present  time 
have  not  found  much  favour  in  the  eyes  of  the  geologist,  and  as 
little  in  those  of  the  arclr^volocrist  or  naturalist. 

The  remains  of  dodo  [Ih'd^is  in-pf^f^^,  solitaire  (Pezophaps 
Sol  if  aria),  two  species  of  the  singular  wingless  apteryx,  ten 
or  more  species  of  the  gigantic  dinomis  of  New  Zealand — 
some  standing  ten  feet  hiijh,  and  some  with  three-toed  feet 
twelve  or  fiftivn  inclu'S  long.thrtv  apteryx -like  birds  [Palapferifx 
ffhiens,  P,  dromioid^Sy  P.  Q'^ranoxdts)^  aptomis  {Apfornis),  and 
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tepjomia  (^p^orni«)  of  Madagascar,  and  its  eDormoas  e^^, 
of  holding  two  gallons  of  water.    These  and  the  recently 
:tinct  raoa  {Mon),  and  notornis  {NoUimin  Mantelll),  of  New 

land,  are  sufficient  to  show  the  interest  of  the  relics  from 
allnvial  strata,  and  the  necessity  of  a  better  knowledge  of  their 
contents.  The  search  after  the  early  traces  of  Man  will  no 
donbt  be  ere  long  prolific  in  reanlts  to  the  naturalist,  as  well 
as  to  the  anthropologist ;  and  the  knowledge  of  the  animals  and 
plants  with  which  the  pristine  races  of  our  kind  were  sur- 
rounded will  be  a  subject  of  the  greatest  interest. 

The  above  enumeration  ^ves  all  the  cases  of  bird-remaina 
from  every  part  of  the  world  that  are  at  present  known ;  and 
ns  it  is  the  full  account  of  a  whole  class  of  animals,  it  shows 
very  decisively  the  positive  imperfections  of  the  geological 
record  as  at  present  eliminated. 

When  Darwin  first  made  the  bold  assertion  that  there  were 
great  gaps  in  the  geological  history,  there  was  some  disposition  in 
scientific  quarters  to  meet  his  assertion  with  scornful   denial. 

ilogists  had  so  prided  themselves  on  what  they  had  done,  that 

/  had  never  thought  about  what  had  been  left  undone ;  and 
was  80OU  found  when  refiection  was  turned  to  the  subject  that 
it  was  impossible  for  such 
a  st.-kt^'ment  to  be  gainsaid. 
Attention  has  now  been 
forcibly  drawn  to  the  fossil 

laius  of  this  particolar 

)B  by  the  discovery  of 

extraordinaiy  bird  in 
lithographic  slates  of 
Pappenheim.  This  crea- 
ture, BO  beautifully  pre- 
served that  even  the  im- 
pressions of  the  feathers 
m  the  stone  are  retained, 
was  first  made  known  to 
the  world  as  a  supposed 
"feathered  reptile,"  and 
has  been  lately  purchased 
&rr  the  British  Museum, 
admirably  described 

Professor  Owen.  {Fig. 

)  As  accoonts  of  this 
extraordinary  fossil  have 
appeared  in  almost  every 

daily  and  weekly  journal,  we  need  do  no  more  than  briefly 
-"fer   to   its  prominent  points,  and   the   history  of  its    dis- 

ery.     In   1861,    M.  Andr^  W^fner  oommnmcaXei    \ja 
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the  Academy  of  Munich  an  account  of  the  discovery  of  a  fossil 
with  divergent  fans  of  feathers^  of  which  he  had  been  informed 
by  M.  Witte,  the  mayor  of  Pappenheim.  Wagner,  who  was 
very  ill  at  the  time^  in  fact  dyings  never  saw  the  specimen,  but 
concluded,  from  the  desciiption  he  had  received,  that  the 
remains  must  be  those  of  a  reptile,  and  named  it  the  Oripha- 
saurus.  The  familiar  presence  in  the  same  beds  of  lithographic 
stone  of  flying  reptiles,  the  Pterodactyles,  aided  Wagner's  error, 
and  B,  furore  was  created  in  the  scientific  world.  After  Wagner's 
death,  the  fossil  was  purchased  from  M.  Hiiberlein,  of  Pappen- 
lieim,  in  whose  collection  it  was,  for  our  national  collection, — 
not  under  the  idea,  however,  that  it  was  a  feathered  reptile,  for 
both  Professor  Owen  and  Mr.  Waterhouse  were  satisfied  of  its 
ornithic  nature. 

Bird-remains,  so  perfect  and  so  extraordinary,  and  from  so 
ancient  a  stratum,  were,  however,  a  desideratum  of  the  highest 
scientific  importance,  especially  when  the  creature  possessed 
the  extraordinary  character  of  a  long  vertebrate  tail. 

After  Professor  Owen's  elaborate  and  accurate  examination, 
no  doubt  can  remain  as  to  its  bird-like  nature — the  presence  of 
a  furculum  or  "  merrythought,"  and  the  "  perchinff "  form  of 
the  lope  and  foot,  with  many  other  less  prominent  features,  are 
»utiicient  to  establish  this.  But  it  will  be  desirable  to  notice 
sonic  of  those  abnormal  characteristics  which  render  it  so  very 
iviuarkable  in  a  zoological  }x>int  of  view,  and  which  make  it 
imperative  to  show  distinctly  that  it  does  not  possess  reptilian 
oliurac  ters.  The  powers  of  flight  possessed  by  the  Pterodactyles, 
tlit>li)iig  vertebrate  tail  of  one  of  them — iheRhamphorhynclius — 
found  in  the  same  strata  with  the  Archaaopteryx,  and  the  general 
tiMuloncy  of  naturalists  to  seek  for,  and  perhaps  too  readily  to 
acoi»pt,  any  evidences,  supposed  or  real,  of  a  transmutation  of 
species,  liave  in  the  present  case  fostered  the  original  idea  of  a 
'*  foathored  reptile,"  and  led  to  a  wide-spread  readiness  to 
accept  the,  as  yet,  untenable  docti-ine  of  Uie  transmutation  of 
jllyinj::  ivptiles  into  birds. 

riifj^lit  is  not  the  peculiar  jiroperty  of  birds  alone,  although 
tlu^y  possess  it  in  a  degree  of  perfection  unknown  to  any  other 
animal,  and  although  through  it  they  are  clothed  in  garments  of 
Hurh  oxiniisite  delicacy  and  beauty ;  so  essentially  is  it  the 
)>n)nunent  idea  of  their  whole  structure,  that  we  have  not  only 
univi*rsally  come  to  regard  it  as  their  special  attribute,  but  as 
universjilly  to  view  the  bird  as  the  tj-pical  and  bodily  expression 
of  the  /(/♦•(?  of  flight.  Still,  the  bat  flies,  and  the  flying- 
mi  uirin^l  (Ptrroiin/a)  on  outspread  wing-sails  shoots  fi*om  bough 
to  bough.    Yet  both  are  mammals  ;  in  the  one  the  long  fingers 

ho  fon^-anns  spread  out  the  side-skin  into  wings  (Plate  XYII.1 
8);  iu  tlio  other  it  is  but  the  same  loose  expanded  skin  that 
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forms  the  sail.  But  the  structure  of  the  bird's  wing  is  altogether 
dificrent.  The  humerus  bends  back  from  the  scapula  (Fig.  6),  the 
ulna  and  radius  form  the  remige  of  the  wing  to  which  the  quill- 
feathers  are  attached ;  while  the  carpals  and  metacarpals  of  the 
second  and  third  digits  form  the  pinion,  and  the  carpals  and  meta- 
carpals of  the  fourth  digit  are  anchjlosed  together  and  form  a 
little  undeveloped  finger  of  bone  at  the  joint  of  the  wing  between 
the  remige  and  the  pinion.  In  the  wing  of  the  Pterodactyle  (Fig. 
7)  the  httle  finger  is  made  to  do  duty  as  the  yard  to  spread  the 
sail  of  leathern  skin,  while  the  rest  of  the  fingers  provided  with 
strong  hooked  claws  extend  beyond  the  wing-joint  as  clutches 
for  the  monster  to  hang  on  by,  as  bats  and  vampires  do,  to 
points  of  rock  or  boughs  of  trees. 

The  wing  of  the  Archaeopteryx  has  one  or  two  claws  (Fig.  15), 
or  rather  hooks,  but  so  have  recent  birds.  The  Parra  jacxima, 
the  Palamcdea,  the  "spur-winged  goose,"  the  Syrian  black- 
bird, are  all  examples.  These  claws — and  in  the  Archasopteryx 
there  might  be.  Professor  Owen  thinks,  possibly  three — are  par- 
ticular developments  of  those  digits  which  ordi- 
narily in  birds  are  modified  and  disposed  to  form 
the  pinion  of  the  wing,  and  are  not  to  be  neces- 
sarily considered  as  in  any  way  equivalent  to  the 
wing-finger  of  the  Pterodactyles.  They  may  have 
been  used  as  hooks,  but  that  they  were  so  is 
not  certain ;  and  in  the  spur-winged  biixls  the 
spurs  are  generally  pointed,  and  usable  apparently 
only  as  weapons  of  offence  or  defence.  (See  the 
Chaja  Sci*eamer,  Plate  XVI.,  fig.  10.)  The  reason, 
it  is  said,  that  "  possibly  the  Archaeopteryx  had  these  two  or 
three  wing-hooks,  is  that  these  bones  are  displaced  in  the  slab, 
and  therefore  may  have  been  washed  together.  There  is  reason, 
however,  to  think  that  other  osseous  remains  lying  near  to 
the  hooks  may  be  carpal  bones. 

Tlie  form  of  the  foot  in  the  Archaeopteryx  is  also  decidedly 
that  of  a  bird  (Fig.  11).  Its  specialities  may  perhaps  be  best  seen 
by  a  comparison  with  that  of  the  Falcon  (Fig.  13),  or  some  other 
strong-footed,  retractile-clawed,  raptorial  bird,  between  which 
class  and  the  Perchers,  the  Archaeopteryx  will  probably  take 
zoological  rank.  In  the  Geologist  for  January  last  I  pointed 
out  the  particular  organs  indicated  by  a  cast  of  the  brain-cavity 
of  the  skull,  which  haa  been  remarkably  preserved  in  the  stone ; 
and  I  would  here  draw  attention  to  another  portion  of  tliis 
wonderful  fossil,  which  has  hitherto  received  no  publij^hed  notice. 

While  the  Archaeopteryx  slab  presents  us  with  the  bones  of 
the  wing,  the  furculum,  the  ribs,  the  ischium,  the  numerous 
vertebrae  of  an  extraordinary  and  long  tail,  into  which  the 
feathers  were  set  in  pairs, — while  the  imprints  of  these  featKcx:^ 


862  POPPLAH  8CIBKCB  HSVIEW. 

Bre,  BS  well  OS  those  of  both  wings,  most  delictitcly  preserved. 
Professor  Owen,  in  hia  woaderfiil  description  before  the  Royal 
Society,  made  no  mention  of  the  head ;  and  that  portion  was 
believed  to  be  absent  from  the  block.  I  had,  on  the  first  occa> 
sion  of  seeing  the  reverse  of  the  Archieopteryx  block,  notiwd  ai 
ring  of  spar,  which  I  considered  as  representing  a  part  of  thtb 
skull.  A  friend,  to  whom  I  showed  it,  differing  in  opinion,  £ 
did  not  press  tlio  point.  Moreover,  the  block  itself  waa  ondi 
examination  by  Professor  Owen  at  the  time;  and  common 
oourtesy  demanded  that  I  should  not  use  any  facihtiea  aSbrdod 
to  me  by  the  officers  of  the  national  collection  in  antidpstion  o^^ 
the  labours  of  so  able  and  so  competent  an  anatomist. 

Some  time  after  the  reading  of  Professor  Owen's  paper,  whel 
Mr.  John  Kvans, — struck  with  the  resemblance  of  the  concredoo 
that  had  been  formed  within  the  ring  of  spar  above  notice^ 
to  the  two  lobes  of  the  brain,  —  made  a  cast  of  the  brain- 
cavity  of  a  crow's  skull,  my  attention  was  re-dJrected  to  th» 
subject,  and  I  made  a  careful  comparison  of  a  bird's  brain  with 
the  Archseopteiyx  concretion,  and  pointing  out  the  actual  parte 
of  the  brain  shown  in  it,  demonstrated  (I  suppose  to  the  satis- 
faction of  palEBontologists,  as  no  one  has  disputed  my  conclu- 
eious)  that  this  cast  represented  the  fossil  brain  of  that' 
creature.  This  evidence  was  confirmatory  of  the  previous  con- 
clusions of  Professor  Owen,  as  to  the  ornithic  nature  of  th» 
fossil ;  for  the  characteristics  of  reptiHan  brains  are  so  distin(4 
from  those  of  birds,  that  no  tyro  in  anatomy  could  mistake  tlw 
differences.  If,  therefore,  "the  feathered  reptile"  theory  had 
any  basis  in  fact,  the  ArchaJOpteryx  brain  sliould  have  presented. 
a  pterodactyhan,  or  reptilian  organization,  and  not  have  agreed' 
in  every  typical  feature  with  the  brain  of  a  common  bird. 

Since  the  discovery  of  the  brain  my  attention  has  been  drawit 
to  some  very  indistinct  portions  of  crystalline  substance  on  the 
surface  of  the  slab,  representing  bone  ;  for  all  the  bones  of  the' 
ArchiBopteryx  are  changed  into  calcareous  spar,  in  which  four 
or  five  little  sparry  points  are  to  be  seen.  Mr,  Evans,  we  ara 
told,  first  detected  these  points,  and  assumes  they  are,  or  m&j 
bo,  teeth.  From  this  he  has  inferred  that  the  portion  in  ques- 
tion might  be  the  jaws  of  the  Archseopteryx.  Mr.  Davies,  ot 
the  PaUeontoiogical  Department  of  the  British  Museum,  differed 
fn>m  this  view,  and  pointed  out  to  mo  specimens  of  fish  of  &» 
same  geological  age  as  the  Archfeopteryx,  with  which  he  thought 
they  agreed  in  form  ;  regarding  the  bones  with  which  they  were 
associated  as  the  masillaries,  &c.,  of  a  fish's  head.  As  I  was 
not,  for  zoological  and  anatomical  reasons,  disposed  to  belieTB 
that  a  bird's  beak  could  be  armed  with  teeth,  I  was  inclined  to 
accept  Mr.  Da^-ies's  explanation. 

The  "  tish-heud  "  theory  did  not,  however,  rest  easily  on  my 
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mind.  I  could  not  conceive  why  a  fish's  head  should  be  mixed 
with  the  Archseopteiyx's  bones^  instead  of  its  own.  The  prin- 
ciple of  taking  another  man's  hat  when  you  have  lost  yours  did 
not  apply.  The  fossil,  like  Conrad  Gesner's  "  dragon,"  or  the 
Japanese  monster  in  the  Field  window  in  the  Strand,  was  not 
made  up  of  the  head  of  one  thing,  the  body  of  another,  and 
the  tail  of  a  third.  It  was  not  a  compound  of  the  body  and 
legs  of  a  bird,  with  the  tail  of  a  Bamphorhynchus  and  the  head 
of  a  iish,  but  was  a  veritable  fossil  undoubted  from  end  to  end 
and  top  to  bottom.  How  a  fish's  head  could  get  there,  without 
any  other  trace  of  its  body,  fins,  bones,  or  tail,  was  puzzling — ^not 
even  a  scale  ;  and  the  lepidoid  fishes — to  which  order,  if  any, 
this  head,  if  it  were  one,  must  be  referred — had  thick,  hard 
scales,  which  would  not  easily  decay,  and  which  could  not,  if 
there  were  any  in  the  stone,  be  overlooked.  Nothing  but  the 
head  !  seemed  so  strange  that  I  was  induced  to  make  a  careful 
comparison  of  the  supposed  fish-head  with  the  inverted  beak  of 
a  bird,  to  which  a  close  inspection  had  led  me  to  think  it  bore 
a  resemblance. 

Selecting  purposely  the  skull  of  a  rtipt^^  bird,  by  the 
kindness  of  Mr.  Geo.  Gray,  the  opportunity  of  comparing  it 
with  the  skull  of  the  Aquila  Banelli  has  been  afforded  me ;  and, 
as  I  believe,  with  the  probabiUty  of  a  useful  result.  I  speak 
difiidently,  because  these  particular  bone-remains,  so  obscure 
as  to  have  passed  under  the  keen  and  scrutinizing  eyes  of  the 
Superintendent  of  the  British  Museum  without  detection  of 
their  nature,  are  not  data  upon  which  one  could  be  at  all  dis- 
posed to  speak  reliantly.  Still,  however,  having  come  to  the 
conviction  that  these  shattered  and  altered  remains  (PlateXVII., 
figs.  1,  2)  may  he  the  veritable  beak  of  the  Archeeopteryx,  it  is 
but  right  to  make  known  the  ground  for  that  opinion. 

Suppose,  then,  that  the  beak  with  the  nasal  bones,  which 
are  thin  at  the  part  joining  on  to  the  cranium,  had  rotted  ofi^ 
and  had  fallen,  or  been  washed  backward  on  to  the  mud,  whore 
they  rested  in  an  inverted  and  upturned  position,  ultimately  by 
the  pressure  of  the  stony  matter  above  becoming  flattened  and 
distorted.  In  this  position  the  under  surface  of  the  fore  part 
of  the  head  would  bo  seen ;  and  supposing  the  lower  mandible 
to  be  absent,  we  should  have  this  enigmatical  part  of  the  fossil 
displaying  the  edge  of  the  prc-maxillary  and  the  indented  im- 
pression of  the  upper  side  of  the  bill,  a  pterygoid  plate  on  each 
side,  and  the  two  palatals  either  anchylosed  together,  or 
pressed  up  flattened  in  the  inner  space.  But  seemingly  the  lower 
mandible  remains,  with  its  rami  pressed  down  over  the  j)terygoid 
plates,  to  the  shape  of  which  it  nearly  conforms  ;  so  indistinct, 
however,  is  this  portion,  that  it  will  be  very  difficult  to  assure 
oneself  what  it  is. 
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That  tlie  breaking  off  of  the  beak  in  this  way  might  happen, 
other  fossils  testify;  as,  for  example,  the  Sheppey  cranium 
figured  by  Koenig  in  his  ''  Icones  '*  as  a  Larus  ;  and  by  Pro- 
fessor Owen  in  his  '^  British  Fossil  Mammalia  and  Birds/'  as 
Haley omis  toliapicus  (Plate  XVII.,  fig.  5a),  from  which  the  beak 
is  entirely  absent.  The  figures  of  the  lower  mandibles  of  the 
Montmartre  birds  given  in  Cuvier's  "Ossemens  Fossiles,*'  show 
what  kind  of  traces  they  would  leave  (Figs.  3,  4),  and  some 
markings  on  the  Archroopteryx  slab  are  singularly  like  the  im- 
print in  Cuvier's  Plate  155,  fig.  1  (see  Plate  XVII.,  fig.  4). 

In  the  British  Museum  there  are  many  specimens  of  much 
interest  besides  this  transcendentally  valuable  and  instructive 
Archseopteryx.  There  may  be  seen  Umb-bones  of  the  gigantic 
Dinomis,  the  New  Zealand  Moa,  and  the  enormous  foot-tracks 
in  the  Connecticut  sandstone.  There  also  are  specimens  of 
fossil  feathers  from  Bonn  and  Aix,  and  the  wonderful  eggs  of 
the  ^pyomis.  There  too  are  strange  unnamed  bones  from  the 
Sivalik  Hills  of  India.  And  these  bird-remains  may  possess  a 
higher  interest  hereafter  for  our  readers  when  they  know  how 
rare  are  the  fossil  remains  of  the  ancient  inhabitants  of  the  air. 


EXPLANATION  OP  PLATE  XVII.  AND  WOODCUTS. 

Figs.  1  and  2.  Supposed  beak  of  Archneopteryx,  or  fish-head  (Fig.  1  bcinjir  the 
impression  in  the  ArchsLopteryx  slab  of  the  beak,  or  fish-head,  Fig.  1, 
in  the  counterpart  of  the  slab). 

Figs.  3  and  4.  Lower  mandibles  of  fossil  birds  from  Montmartre. 

Fig.  6.  Cranium,  without  the  beak,  of  the  Sheppey  bird  {Halcyornis  toliapicus). 

Fig.  6.  Wing  of  bird  {Falco  peregrinus).  «,  scapula  ;  h,  humenis  ;  Uy  ulna  ; 
r,  radius  ;  c,  carpals ;  m,  mcy  metacarpals  ;  p,  phalanges. 

Fig.  7.  Wing  of  Pterodactyle.  <,  scapula ;  h,  humenis ;  r,  radios  ;  Uy  ulna  ; 
X,  pinion  («  little  finger  of  human  hand). 

Fig.  8.  Part  of  wing  of  bat  u,  r,  ulna  and  radius  ;  c,  carpals  ;  me,  meta- 
carpals, or  wing-fingers  ;  f,  wing-hook  (=  human  thumb). 

Fig.  9.  Head  and  jaws  of  Pterodactyle  (F,  lotvgirogtris). 

Fig.  10.  Part  of  wing  of  Chaja  Screamer  (Chauna  chavaria),  with  two  wing- 
spurs. 

Fig.  11.  Foot  of  Archaeopteryx  (natural  size). 

Fig.  12.  Foot  of  a  long-tailed  Pterodactyle,  from  Pappenheim  (natural  siaeX 

Fig.  13.  A  footrclaw  of  Falcon. 

Fig.  14.  Fossil  remains  of  the  Archasopteryx  (about  one-tenth  linear),  e, 
castas  ;  s  c,  scapida  ;  h,  humenis ;  ti,  ulna ;  r,  radius  ;  t,  ilium ; 
/,  femur  ;  t,  tibia  ;  mt^  metatars*U8  ;  /?,  phalanges  ;  6r,  bzain ; 
6,  supposed  beak,  or  fish-head  ;  a:,  a;',  carpal-  or  wing-hookB. 

Fig.  15.  Carpal -hook  or  wing-claw  of  Archajopteryx  (natural  size). 
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1^  YERT  pnt  of  a  irce,  wlMifeer  fs  be  lesfl  fi^xit,  bnndiMSt, 
^  or  bnmch,  ii|MCBuaia  exMrir  ihe  crgaaie  ccpfaioBi  of  Ae 
tree  at  m  enr&r  perml  of  iu  bfe,  and  cae  of  tfe  attgeei  «f 
derdopment  dinxigk  vUdi  die  €!cxire  tree  ioetf  kM  a^tadj 
passed.  Forit  isplamtiiat  theireevae,  attlie 
ofthe  first  Tear  of  ita  life,  a  angle  leaf;  aadas  itadoae^a 
lieHbaoeoiis  diooc,  exacdr  Uke  dioae  ammal  growths  viock  it 
now  makes  at  the  sides*  and  extremixies  of  iu  Lraaditff  h 
the  spring  of  the  second  jear,  the  bods  fonned  hr  tiie  lesres 
of  the  first  year  at  the  fades  and  snmnm  of  the  first  Testes 
growth  or  shoot,  developed  into  nev  grywths  or  diCKM,  which 
were  constructed  after  preciseh-  the  same  pm^t^iem  as  the  firrt 
year's  shoot.  They  presented  in  aatnmn,  vh«i  dtifehsM^  pre- 
cisely the  same  extenial  appearuioes,  haiing  side  a£»d  t^cnsinal 
bods,  and  the  same  peculiar  form  of  lesf-«car.  We  are,  there- 
fore, necessarily  led  to  regard  them  as  only  a  re]>eutkA  <f  the 
first  year's  shoot.  For  as  the  leaf  is  a  mm,  thrw^  the  repett« 
tion  of  which  the  first  year's  shoot  is  formed^  so,  alibO,  is  the  first 
year's  shoot  itself  a  unit,  but  of  a  higher  and  more  complex 
character,  through  repetition  of  which  the  branches,  and  oki- 
mately  the  entire  tree  itself  is  constracted«  The  whole  tree  is 
therefore  represented  in  each  of  its  parts,  and  if  we  take  the 
terminal  branches  or  twigs  of  a  tree,  and  stndy  them  care- 
fidly,  we  shall  obtain  correct  views  not  only  of  the  tree  during 
the  first  years  of  its  life,  bat  of  those  general  and  peculiar  laws 
of  jzrowth  which  govern  the  entire  tree  itself. 

To  render  the  principle  of  these  researches  clearly  under- 
stood, we  have  selected  a  beech  twig,  which  the  accompanying 
plate  most  fidthfhlly -represents. 

By  looking  at  Plate  XVIII.  the  reader  will  see  that  the  primary 
or  central  axis  of  the  twig  has  put  forth  fifteen  secondary  axes 
or  side-shoots.  The  figures  in  the  plate,  placed  opposite  the 
annular  scars  left  by  the  winter  leaves,  will  assist  the  reader  m 
estimating  the  amount  of  growth  made  by  the  twig  year  aflor 
year ;  for  he  has  only  to  bear  in  mind  that  these  annular  soars 
mark  the  place  of  the  bud,  or  the  terminal  growth  of  the  twig, 
during  the  year  indicated  by  the  figoree,  to  place,  aj  it  wore, 
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its  exact  vegBtative  condition  in  a  moment  before  Ms  eyes,  &t 
any  one  of  the  previous  years  of  its  past  life. 

The  twig  represented  by  our  plate  was  cut  from  one  of  the 
lower  branches  of  an  old  beech,  in  Eppjng  Forest,  on  the  7th 
of  March,  1863.  As  there  are  thirteen  sets  of  annuli  on  its 
main  or  central  stem,  it  has  evidently  stopped  growing  thirteen 
times,  and  borne  thirteen  generations  of  winter  leaves,  and  as 
many  generations  of  summer  leaves ;  consequently  it  is  thirteen 
years  old,  and  it  must  have  commenced  growing  from  the  bud 
in  the  spring  of  1850.  It  is  also  plaiu,  that  the  first  and  second 
side-shoots  remained  in  the  bud  condition  throughout  the  whole 
of  the  year  1850,  and  made  their  lirst  growth  &om  the  bud  in 
the  spring  of  1851.  Hence,  only  twelve  sets  of  annuli  can  be 
counted  on  these  two  shoots ;  and  the  same  law  is  apparent 
throughout  the  entire  series  of  shoots,  which  are  fifteen  in 
number ;  each  is  one  year  younger,  and  will  be  found  \o  have  one 
Bet  of  annuli  less  than  its  parent  stem.  Thus  the  fifth  branch 
above,  the  set  of  annuli  marked  53,  is  numbered  9,  because 
there  are  on  its  surface  the  marks  left  by  nine  generations  of 
winter  leaves,  or  nine  sets  of  annuh  ;  it  is  therefore  nine  years 
old,  or  one  year  younger  than  its  parent  axis,  which  numbers 
ten  sets  of  annuli,  counting  from  annuli  marked  53  upwardu,  to 
1862.  Siinilar  observations  apply  to  shoots  numbered  8,  6, 
and  4. 

We  must,  however,  except  shoot  11  numbered  3,  and  alioot 
10  numbered  2.  These  shoots  were  formed  from  buds  wbich 
were  matured  in  the  autumn  of  1857  and  1856,  or  five  and  six 
years  ago.  This  is  proved  by  the  leaf-scar  at  the  base  of  the 
shoot.  Yet  there  are  only  three  sets  of  annuli  on  one,  and 
two  sets  of  annuli  on  the  other ;  consequently  the  former  about 
must  have  been  torpid  for  two,  the  latter  for  four  years. 

AnotJier  feature  which  presents  itself  for  consideration,  is  tlta 
variation  in  the  amount  of  stem  between  the  sots  of  annnti. 
This  shows  that  the  growth  varies  from  year  to  year,  and  that 
powerful  growths  are  sometimes  followed  by  growths  greatly 
retarded.  All  twigs  over  whose  surface  the  progress  of  yearly 
^^wths  may  be  traced  for  a  series  of  years,  show  more  or  less 
these  marked  differences  of  growth.  Elacb  branch  has,  in  fect^ 
its  own  peculiar  history  of  growth,  and  trees  differ  not  more 
widely  in  this  respect  than  two  branches  on  the  same  tree.  Id 
the  consideration  of  a  tree,  wo  have  to  deal  not  with  a  product 
of  crystalUzatioD  such  as  the  lead  tree,  or  the  dendritic  forma- 
tions on  a  frozen  window,  but  with  matter  hvingand  organiEed. 
The  tree  is  therefore  no  stiff,  unyielding  form,  but  an  easily  im- 
pressible body,  whose  growth  fluctuates  with  the  favourable  and 
unfavourable  state  of  tiie  weather  from  year  to  year. 

The  distance  between  two  sets  of  annuli,  estimated  frvim  the 
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upper  and  under  Hmit  of  the  rings^  shows  the  amonnt  of  shoot 
developed  during  the  season.  The  variability  of  these  distances^ 
or  yetur^s  growths^  is  seen  by  one  glance  at  the  plate.  The 
growth  of  the  primary  axis  appears  to  have  been  accelerated 
and  retarded  five  times  during  the  thirteen  years^  or  between 
the  y^rs  1851,  1854,  1857,  1859,  and  1862. 

A  similar  amount  of  variability  is  visible  in  the  yearly  growths 
made  by  the  first  and  second  side-shoots.  In  these  two  shoots, 
and  in  the  central  axis  or  stem  of  the  twi^,  there  is  evidently 
the  greatest  amotmt  of  active  vitality,  and  consequently  their 
fluctuations  of  growth  are  the  most  visible  and  variable,  beyond 
those  of  any  other  shoots  in  the  series. 

And  here  we  would  call  the  attention  of  the  reader  to  the 
somewhat  remarkable  circumstance,  that  the  yearly  fluctuation 
of  growth  of  the  second  or  largest  shoot  -corresponds  with  those 
of  the  central  axis  of  the  twig,  upon  which  it  would  seem  to 
have  been  dependent,  whereas  the  first  shoot  or  the  one 
situated  immediately  below  it  has  a  fluctuation  in  its  growth 
which  is  entirely  different  from  that  of  the  central  axis,  by 
which  its  growth  does  not  seem  to  have  been  at  all  affected. 

In  the  other  shoots  of  this  twig,  vegetative  life  is  approach- 
ing to  a  state  of  torpor  or  inactivity,  and  hence  there  is  a 
much  greater  amount  of  uniformity,  not  only  in  their  yearly 
growths  but  also  in  the  number  of  leaves  annually  produced. 
In  the  fourth  shoot,  numbered  10,  for  example,  the  growth  and 
foliage  appears  to  be  approaching  a  minimum.  For  ten  suc- 
cessive years  this  shoot  has  only  unfolded  its  terminal  bud, 
thrown  off  its  winter  leaves,  put  forth  two  leaves  the  vital 
activity  of  which  has  been  so  enfeebled  that  they  were  only 
able  to  form  two  lines  of  clear  shoot  annually,  between  the 
successive  sets  of  annuli,  with  which  its  surface  is  almost 
entirely  covered.  This  shoot  is  also  curved,  which  is  another 
indication  of  its  fast-failing  powers  of  life,  which  the  other 
shoots  do  not  manifest.  When  shoots  curve  in  this  manner,  it 
is  nearly  all  over  with  them.  A  year  or  two  more  and  the 
terminal  bud  loses  the  power  of  throwing  off  its  winter  leaves, 
because  the  summer  leaves  no  longer  form  in  its  interior ;  the 
bud  then  dies.  With  the  death  of  its  terminal  bud  and  the 
cessation  of  the  formation  of  any  more  leaves,  the  further 
growth  of  this  shoot  must  necessarily  be  completely  arrested. 

But  not  only  the  winter  leaves,  but  also  the  summer  foliaffo 
leaves  behind  it  a  peculiar  scar  on  the  bark,  which  marks  the 
point  of  the  stem  to  which  the  leaves  were  attached,  and  the 
number  of  leaf-scars  between  two  sets  of  annuli  therefore  enables 
us  to  estimate  correctly  the  number  of  leaves  which  were  put 
forth  during  that  season. 

Now  there  are  fifty-four  leaf-scars  on  the  central  axiA  oC  o\n 
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twig,  many  of  which  are  repreeented  in  oar  engraving  and 
may  actually  be  counted  in  the  plate  if  a  small  lens  ia  used, 
BUch  is  the  accuracty  with  which  nature  has  been  copied.  The 
lines  across  the  central  axis  indicate  the  position  of  these  leaf- 
scars,  for  they  are  left  by  the  stipule  whidi  was  connected  with 
each  leaf  as  an  enveloping  and  protecting  organ.  The  fifteen 
branches,  of  course,  originated  from  fifteen  leaves.  For  in- 
stance, there  are  two  lines  visible,  and  three  branches,  between 
1850  and  1851,  on  the  central  axis,  which  proves  the  attach- 
ment of  five  leaves  to  that  portion  of  the  axis.  The  first  and 
second  branches  and  the  whole  of  the  twigs  with  its  shoots, 
above  fifty-one,  were  then  buds.  Those  buds  indicate  the 
position  of  three  leaves  which  flourished  during  that  season  and 
brought  them  to  maturity  in  autumn. 

Again,  there  are  altogether  209  leaf-scars  on  the  side- 
growths  of  our  twig,  which  proves  it  to  be  the  work  of  299 
leaves.  Evidence  of  the  former  presence  of  many  of  these 
leaves  may  be  seen  also  with  a  glass  on  these  side-growths  in  the 
lines  and  i-udimcntary  buds  lelt  between  the  sets  of  annul!  on 
their  surface.  Therefore  the  total  number  of  leaves  by  which 
the  entire  twig  was  constructed  was  54+299=353. 
.  Tlie  following  is  a  true  estimate  as  to  the  size  of  the  twig. 
The  length  of  the  primary  axis  is  twenty  inches  and  three  lines, 
and  of  the  largest  secondary  axis  ton  inches  and  eight  linos,  yet 
itis  the  leaf-labour  of  353  leaves.  The  twig  itself  we  have  shown 
to  be  only  thirteen  years  old.  What  then  must  be  the  immenso 
number  of  loaves  engaged  in  the  construction  of  trees  which  put 
forth  thousands  of  such  twigs,  which  grow  from  one  to  two 
hundred  feet  in  height,  and  whose  giant  forms  have  stood  for 
hundreds  and  even  thousands  of  years  ?     Who  can  estimate  the 

aaantity  of  leaf-surface  spread  abroad  in  the  atmosphere  from 
le  first  commencement  of  growth,  and  the  amount  of  leaf- 
labour  necessary  to  rear  such  lofty  and  enduring  vegetable 
monuments  ?  The  Washington  elm  at  Cambridge — a  tree  of 
no  extraordinary  size — was  some  years  ago  estimated  to  produce 
a  crop  of  seven  miUions  of  leaves,  exposing  a  surface  of  two 
hundred  thousand  square  feet  or  five  acres  of  foliage.* 

The  number  of  leaves  which  a  tree  puts  forth  during  the 
season  is  undoubtedly  regulated  by  the  size  of  the  dilated 
portion  of  tho  leaf,  that  is  to  say,  its  lamina  or  blade;  if 
that  be  narrow  the  leaves  are  found  in  greater  niunbers  on 
tlie  tree.  Compare  in  this  respect  the  quantity  of  leaves  on  a 
willow  with  those  on  a  horse-chestnut  or  maple.  But  this  law 
is  most  apparent  when  tho  lamina  or  blade  of  the  leaf  is 
abortive,  as  in  the  linear  needle-like  leaves  of  the  fir  and  pine. 

"  "  Fast  Lessona  in  Botau;  &  VegetaWe  Physiology."    By  Asa  Grey,    1867. 
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"beae  make  up  by  their  immense  numbers  and  their  pei'sistent 
nature  for  their  want  of  surface,  and  thus  contribute  to  the 
growth  of  the  branches  of  these  trees,  as  completely  as  those 
which  possess  a  true  lamina  or  blade. 

Again,  the  increase  of  leaf  surface  each  year,  as  ascertained 
by  calculations  made  on  the  original  twig,  was  aa  follows : — 
1851,  5;  1852,  10;  1853,  11;  1854,  15;  1855,  23;  1856, 
28;  1857,  29;  1858,  36;  1859,  38;  1860,  37;  1861,  36; 
1862,  40;  1863,  44.  That  is  to  say,  in  1851  the  twig  pot 
forth  five  leaves ;  in  1852,  ten  leaves,  &c.,  &c. 

It  is  worthy  of  remark  here,  that  with  every  increase  in  the 
number  of  its  absorbent  surfaces  or  leaves,  a  young  tree  or 
branch  mnat  necessarily  grow  more  rapidly.  At  any  rate  this 
law  holds  good  up  to  the  time  when  the  tree  begins  to  arrive  at 
a  maximum  in  its  height  and  in  the  spread  of  its  boughs ;  for 
till  then  the  amount  of  leaf  surface  put  forth  in  the  atmosphere 
increases  continually.  When  this  period  approaches,  however, 
the  vitality  of  the  leaves  put  forth  on  the  shoots  at  the  extremi- 
"*'  3  becomes  enfeebled,  and  the  shoots  themselves  become  every 
'  more  and  more   circumscribed  in  their   growth.      The 

inual  crop  of  leaves  is  now  pretty  much  the  same  year  after 

lar.  But  the  lofty  tree,  though  it  stands  for  hundreds  and 
even  thousands  of  years,  has  an  appointed  limit  to  its  hfe,  like 
the  lowly  flower  that  grows  benoath  its  shade.  Sooner  or  later 
it  will  begin  to  die  at  its  extremities  and  decay  in  its  interior, 
until  at  length  the  stem  itself  is  merely  a  hollow  Uving  shell  of 
wood,  constituting  the  only  bond  of  connection  remaining 
between  the  roots  and  the  branches  which  are  still  covered  with 
verdiure.  As,  however,  branch  after  branch  dies,  the  annual 
amount  of  its  leafage  necessarily  diminishes.  It  is,  however, 
extremely  difficult  to  point  out  the  several  stages  of  stagnating 
and  expiring  gro\vth,  or  to  prove  that  a  tree  will  ever  die.  In 
most  cases  death  is  brought  about  by  violent  interruptions  to 
the  natural  life-processes.  After  having  braved  the  storms  of  a 
thousand  years,  the  tree  is  at  last  blown  down  and  uprooted.' 
Now  busy,  active,  ever-industrious  nature  covers  its  feUen 
mouldering  trunk  with  a  shroud  of  moss  and  lichen,  and  there 
it  lies  in  that  forest  grave-yard  until  it  is  again  resolved  in  its 
original  elements  of  earth  and  air. 

The  twig  represented  in  the  plate  shows  beautifully  this 
gradual  arrest  of  growth  at  its  extremities,  and  also  the  dimi- 
nution of  annual  produce  in  the  foliage  ;  thus  illustrating 
clearly  that  law  which  governs  the  whole  tree  aa  it  approaches  the 
close  of  its  allotted  period  of  life.  Let  us  confine  our  observa- 
tions to  the  primary  axis  of  our  twig,  which,  with  its  httle  side- 
Ilhoots,  represents  the  massive  stem  and  brwichos  of  the  tree 
||om  whidi  it  was  cut,  on  a  smaller  scale  of  arclate«tore,VeTO.% 
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precisely  the  same  in  tm&toniical  constructioD  and  goTdmed  by 
tbe  same  laws. 

The  tree  from  which  thia  twig  was  cut  was  one  of  the  oldest 
in  the  forest,  and  muat  haye  been  growing  for  gever&l  centurioB ; 
the  twig  itself  had  only  boen  growing  for  thirteen  yeara,  yet  a 
transverse  section  of  tbe  primary  axis  of  the  twig,  if  compared 
with  a  cross-section  of  the  stem  of  the  tree,  woiild  show,  not- 
withstanding their  difference  in  size,  the  same  parts,  the  pith 
in  the  centre,  a  number  of  concentrical  rings  of  wood,  and  the 
bark  on  the  outside.  But  in  the  twig,  there  would  be  only 
thirteen  rings  of  wood,  in  the  stem  of  the  tree  several  hundreds. 
For  each  tree,  each  twig  carries  in  its  interior  the  monumental 
history  of  its  life,  and  exhibits  in  the  cylindrical  woody  deposits 
of  each  vegetative  season  marks  which  are  ineffaceable  excepting 
from  the  influences  of  decay. 

Between  the  years  1850  aud  1859,  or  for  the  £rat  nine  years, 
the  growth  of  the  central  axis  was  nineteen  inches  and  four 
lines ;  also,  in  1851,  the  primary  axis,  which  was  then  witfaout 
a  single  shoot,  only  produced  itself  five  leaves;  but,  in  1859, 
it  had  put  forth  eleven  shoots,  all  of  which  were  in  foliage, 
making  the  entire  leaf  crop  thirty-eight,  or  an  addition  of  thirty- 
tliree  leaves  to  tho  annual  produce  in  eight  years.  But  tha 
growth  of  the  primary  axis,  between  1859  aud  1863,  was  only 
two  inches  and  seven  lines,  with  an  addition  to  the  aonoal 
leaf-crop  of  only  six  leaves,  and  this,  too,  in  four  years.  Oar 
twig  was,  therefore,  cut  when  it  was  approaching  the  limit  of  ita 
vegetative  progress,  for  its  growth  annually  was  stagnating,  bs 
is  evident  from  the  approximation  of  the  sets  of  annuli  al  its 
extremities,  and  the  slower  increase  in  the  annual  extension  of 
ita  leaf  surface. 

An  animal  may  continue  to  live  after  it  ceases  to  grow,  bat 
it  is  not  so  with  a  tree  or  a  twig.  For  a  tree  or  a  twig  con- 
tinues to  grow  as  long  as  it  Uves,  aud  when  it  ceases  to  grow  lb 
ceases  to  live.  This  gradual  and  continuona  stagnation  of 
ffrowth  at  the  extremities  of  our  twig  is,  therefore,  also  indio^ 
tive  of  the  fact,  that  ita  vegetative  force  was  gradually  expiring, 
and  also  shows  tiat  its  life  was  rapidly  drawing  to  its  close- 
Once  more,  we  have  seen  that  fifty-four  leaves  were  employed 
in  constructing  tho  primary  axis,  yet  only  fifteen  of  them  pro- 
duced buds  which  became  branches ;  also,  that  these  finieen 
branches,  although  constructed  by  299  leaves,  developed  only 
fourteen  shoots ;  for,  referring  to  Uie  plate,  the  reader  will  Gnd 
that  the  first  side  branch  produced  three;  the  second,  nine; 
and  the  seventh,  two  shoots ;  it  follows  that  of  these  299  leaves 
only  fourteen  produced  vitally  active  buds,  and  that  the  axills  of 
all  the  others  remained  anfruitfol.  Therefore,  the  total  nombor 
o^ahortivo  or  rndimentary  buds  in  the  entire  twiir  must  be  SbS 
i-(ld  +  14)  =  324. 
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Some  of  these  324  buds  liave  retained  a  sufficient  amount  of 
vitality  to  cany  them  forward  through  the  annually  deposited 
layers  of  wood  and  bark,  so  that  they  still  continue  to  maintain 
thiair  position,  year  after  jrear,  on  the  oatside  of  the  bark. 
Several  of  these  buds  are  visible  in  our  plate  on  the  sur&ce  of  the 
central  axis  of  our  twig^  and  also  on  that  of  its  first  and  second 
side  shoots^  and  more  may  be  detected  on  the  surface  of  the 
other  shoots^  if  the  plate  be  examined  with  a  small  magnifier. 

For  example^  there  is  a  rudimentary  bud  on  the  primary 
axis^  just  below  the  set  of  annuli^  marked  52,  on  the  left  side 
of  the  twig,  which  was  matured  by  a  leaf  which  fluttered  in 
the  winds  and  was  bathed  in  the  showers  of  the  spring  and 
summer  of  1851 ;  that  leaf  fell  from  off  the  axis  in  aptumn,  and 
left  that  bud  on  its  surface,  which  has  just  hfe  enough  left  in  it 
to  enable  it  to  keep  on  the  outside ;  that  bud  has  been  in  that 
torpid  condition  for  twelve  years.  And  the  bud,  just  above  it, 
on  the  same  side,  nearly  opposite  that  curved  eOioot,  which  is 
so  instructive,  was  maturea  in  the  autumn  of  1852,  and  has, 
therefore,  been  torpid  for  eleven  years. 

In  cases  like  these  where  a  bud  has  been  formed  by  a  leaf 
which  has  died  years  ago,  and  has  maintained  its  position  on 
the  outside,  if  a  section  be  made  at  the  point  of  the  stem 
where  it  is  seen  to  protrude,  the  vegetative  course  of  the  bud 
will  be  marked  by  a  line  of  pith,  which  traverses  the  several 
layers  from  the  centre  outwards. 

In  other  instances  the  abortive  buds  of  our  twig  died  and 
were  detached  from  the  shoot  the  first  year,  or  they  retained 
their  life  but  continued  totally  inactive.  In  the  latter  case  the 
abortive  bud  necessarily  sank  below  the  surface,  and  became 
buried  beneath  succeeding  annual  deposits  of  bark  and  wood. 

The  trunks  and  branches  of  trees  always  contain  an  immense 
number  of  these  buried  buds,  which  may  remain  for  years 
entombed  below  their  bark  in  a  state  of  passive  vitality,  like  a 
seed  which  is  buried  in  the  ground. 

Leaving  out  of  consideration  the  rudimentary  buds  visible  to 
the  eye  unaided,  or  assisted  by  a  magnifier,  on  the  surface  of 
our  twig,  and  supposing  one  half  of  the  rest  to  have  died,  it 
is  probable,  even  then,  that  there  are  more  than  a  hundred 
abortive  buds  or  points  of  vegetation  buried  beneath  the  bark 
of  this  little  twig,  only  13  years  old,  and  20i  inches  in  length ! 
What,  then,  must  be  the  immense  number  of  abortive  buds  in 
powerfiil  branches  which  have  been  growing  for  centuries,  or 
in  the  stem  of  a  tree  built  by  the  leaf-labour  of  a  thousand 
years.  The  vitality  of  those  buds  is  not  destroyed.  Their 
parent  leaves,  it  may  be,  have  died  and  dropped  from  the 
tree  many,  many  years  ago,  but  they  still  retain  unimpaired 
the  life  which  they  then  received.    Let  some  oi  \iS[y^  \e»ifib3^% 


372  POPULAR  SCISNCl  BEYISW. 

branches  of  the  tree  be  broken  off  by  the  high  winds  of 
winter^  and  when  spring  comes  thej  will  attract  the  sap  which 
went  to  those  branches  to  themselves.  This  will  arouse  their 
dormant  energies  so  powerfully  that  they  will  force  their  way 
throuc^h  the  wood  and  bark  to  the  surface^  though  that  wood 
may  be  the  growth  of  years.  The  bud  which  has  slept  in  a 
condition  of  feebleness^  perhaps  for  half  a  century,  will  break 
forth  at  last  into  a  powerful  branch,  the  injury  done  by  the 
hostile  forces  of  nature  will  be  repaired,  and  the  tree  will  carry 
on  successfully  the  battle  for  life. 

All  must  be  familiar  with  the  sight  of  willows  and  other 
trees  whose  main  branches  have  been  thus  broken  off,  and 
whose  trunks  are  nevertheless  covered  with  young  branches 
and  shoots,  the  growth  of  buds  which  have  been  buried  in  the 
wood  and  for  years  dormant  beneath  their  surface. 

We  have  thus,  we  hope,  placed  before  the  reader  a  simple 
and  accurate  method  of  studying  the  growth  of  trees.  Of 
the  tree  it  may  be  truly  said  that  the  whole  is  bepbbsbnted  ih 

BACH  OF  ITS  FABTS. 


EXPLANATION  OF  PLATE  XVIIL 

Branch  of  Common  Beech  {Fagiu  syltxUica),  showing  its  annual  growths 
for  thirteen  years.  The  sets  of  annul!  show  the  successive  points  where  the 
growth  WBS  stopped  during  winter,  and  the  figures  opposite,  the  year  when 
this  occurrence  took  place. 
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REVIEWS. 


COMPARATIVE     PHYSIOLOGY.* 

THE  accomplished  author  of  the  Souvenin  tTitn  NaturalUie  has  pro- 
duced under  this  title  a  very  readable  little  book,  which  treats  of 
one  of  the  most  complicated  questions  in  physiology-*-thaty  namely, 
which  has  reference  to  the  extraordinary  variety  of  forms  derivable  from 
the  same  species  among  some  of  the  lower  animals,  their  mutual  relation, 
and  the  analogies  which  may  be  discovered  between  them  and  some  of 
the  phenomena  exhibited  in  the  reproductive  processes  of  the  higher 
animals.  There  are  few  questions  in  the  range  of  physiological  inquiry 
which  have  raised  greater  feelings  of  wonder,  or  which  have  given  rise 
to  more  speculation  than  those  which  have  received  the  name  of 
**  alternate  generation,"  <<  parthenogenesis,"  &c.,  while  at  the  same 
time  the  obscurity  and  complexity  of  many  of  the  phenomena  have 
stimulated  the  curiosity  of  some,  and  deterred  other  investigators  from 
entering  upon  a  subject  of  so  much  difficulty. 

M.  de  Quatrefages  commences  his  work  by  pointing  out  that  change  is 
inherent  in  animal  bodies,  the  highest  no  less  than  the  lowest — plants  and 
animals  are  momentarily  losing  some  of  their  substance,  which  must 
be  renewed ;  and  this  applies  to  all  parts  alike,  the  most  delicate,  and 
those  which  are  most  assimilated  to  inorganic  bodies.  He  points  out 
the  defects  in  the  general  acceptation  of  the  term  metamorphosis^  and  pro- 
poses three  expressions,  each  having  a  distinct  meaning,  to  be  applied  to 
tiie  very  different  forms  of  change  which  take  place  in  various  grades  of 
the  organic  kingdom,  viz.,  transformation^  which  includes  the  whole  of 
the  changes  which  a  germ  undergoes  in  its  progress  to  the  condition  of  an 
tmJnyo;  metamorphosis  he  retains  to  imply  the  changes  which  the 
animal  undergoes  after  exclusion,  and  which  profoundly  alter  the  general 
forms,  or  the  modes  of  life  of  tlie  individual ;  while  he  proposes  the  new 
term  geneagenesis  for  those  changes  which  refer  to  the  generations  them- 
selves— ^a  term  derived  from  ycvea,  birth,  and  yiviaic^  generation. 

The  transformations,  then,  which  take  place  in  the  egg,  or  ovum,  next 
occupy  the  attention,  from  the  first  appearance  of  organized  tissue 
through  all  those  remarkable  stages  which  have  of  late  years  been  so  care- 
fully and  elaborately  worked  out  and  watched,  more  particularly  by 


*  *<  The  Metamorphoses  of  Man  and  of  Animals,"  by  A.  db  Quatbb- 
FAGis.  (Metamorphoses  de  THomme  et  des  Animauz,  par  A.  di 
(^UATBEFAQis.)    Paris  :  J.  B.  Bailliere,  1862. 
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German  phyaiologista.  The  &athor,  in  passing,  psya  k  jnst  tribute  to 
the  celebrated  Schwann,  whose  theories,  at  one  time  almost  uniTersallf 
accepted,  have  lung  eince  been  found  to  be  formed  upon  false  preminei 
and  imperfect  obserTations.  Bnt,  as  he  obserree,  like  all  general  doctrinea 
which  bind  together  a  great  number  of  isolated  facts,  this  cellular  theory 
has  at  once  cleared  and  widened  th«  field  of  leaearcb.  Tranafonnation, 
however,  in  the  form  of  growth,  continnes  to  take  place  in  the  higher 
animab  after  exclusion,  bnt  It  is  worthy-  of  remark,  that  it  is  often  of  a 
kind  which  Milne  Edwards  designates  as  m-urrenl  dndopmaU,  as  in  tiie 
case  of  the  higher  monkeys,  which  at  birth  not  a  little  resemble  man, 
bnt,  from  a  certain  moment,  their  deTelopment,  instead  of  ratung  then, 
lowers  them  in  the  animal  scale,  making  more  and  more  wide  the  bi««ch 
between  them  and  the  hnman  species. 

The  nttamorphota  of  animals  in  their  restricted  sense  are  of  course  beat 
illustrated  bj  those  which  are  exhibited  in  the  class  of  Insects,  in  which 
there  is  apparently  a  sadden  change  from  the  grub  to  the  chrysalis ;  and 
from  the  chrysalis  to  the  imago  or  perfect  insect.  Bnt  these  changes  are 
realljT  Tery  gradnal,  and  the  aphorism  "AWura  nihil  fit  per  laltmn,"  it 
fully  borne  out  in  their  case.  We  have  not  space  to  follow  our  miUhv 
through  the  interesting  and  lucid  details  which  he  gives  concemlflC^^H 
metamorphoses  of  insects  in  general,  of  myriapods,  Crustacea,  anneBAnHf 
Iqscs,  reptiles,  end  batrachians,  all  of  which  exhibit  featnres  of  mBPH 
and  peculiar  interesL  Instead,  however,  of  regarding  the  variona  HMM 
presented  by  an  insect,  for  eicample,  in  each  of  its  metamorphoses,  as  d^ 
tinct  beings,  of  which  the  first  inclosed  and  nourished  the  second,  (aa 
Reaumur  would  hare  done,)  by  the  light  of  modem  science  we  are  en- 
abled  to  perceive  that  they  ai«  but  the  same  being  in  stages  analogons  to 
those  presented  to  our  notice  by  the  embryo,  the  ftetus,  and  the  young 
of  mammiferous  animals.  And  the  very  proof  which  Reanmur  invoked 
in  fovour  of  his  view,  vix.,  the  dissections  of  Swammerdam,  who  conld  dis- 
tinguish in  the  advanced  caterpillar  the  antennie,  wings,  tie.,  of  the  perfect 
inseel.  shows  the  gradual  and  progressive  nature  of  the  change  to  whii^ 
they  are  subject.  The  caterpillar  far  us  is  an  embryo  which,  in  order  to 
become  adult,  has  not  only  to  grow,  and  to  develop  itself  is  an  fnfiuit 
would,  but  also  has  to  pass  through  certain  changes  analogous  l«  the 
embryonic  changes  of  higher  animals.  The  rapidity  of  growth,  too,  whidl 
is  BO  remarkable  a  character  in  the  primary  conditions  of  insects,  is  one 
which  is  eminently  analogous  to  the  embryonic  condition ;  and  thtia  a 
Urra  may  be  considered  aa  an  Independently  existing  embryo,  whidi 
nourishee  Hseif,  instead  of  being  fed  by  its  mother,  and  undergoes  extern- 
ally, before  our  eyes,  changes  or  tmuformalioiu  analogous  to  those  whi«li, 
in  the  caae  of  viviparous  animals,  are  accomplidied  within  the  maternal 
organism. 

The  phenomena  of  the  third  kind,  which  are  pUced  under  the  eoUeetirc 
title  of  yeeywMm.  dovetMl.  as  it  were,  into  the  other  two,  as  facta  rf 
progressive  growth  and  individoalization.  Here  we  find  animals  which, 
rigorously  speaking,  appear  to  have  neither  father  nor  mother,  but  only  a 
p^^  which  forms  them  at  the  expense  of  its  own  aBbslanoe.  We  find, 
aa  it  were,  sons  which  never  reeemble  their  father,  and  which  prodaea 
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fhildMn  for  ever  different  from  themselTes.  We  see  a  single  germ  produce 
not  one  indiyidnal,  but  multitudes  of  indiridualsy  and  sometimes  sererri 
generationSi  which  have  no  relation  between  them  of  form,  structure,  or 
mode  of  life.  And,  lastly,  we  see  the  germ  lose  its  primitiye  indiriduality, 
and  gi7e  place  to  a  crowd  of  new  individualities  before  the  products  of  this 
very  germ  are  arrived  at  the  perfect  condition. 

.  The  diacoTeries  long  since  made  by  Peysonnel,  Trembley,  and  others  upon 
the  generation  of  Hydra  by  means  of  gemmation  and  fission,  and  which 
caused  at  the  time  such  universal  interest,  gave  a  great  impulse  to  the 
early  development  of  this  question,  and  established  the  important  fact  that 
certain  animals  could,  like  plants,  reproduce  themselves  by  buds,  appearing  ' 
at  first  sight  a  deathblow  to  the  doctrine  of  pre-existent  germs.  The  succeed- 
ing great  dbcovery,  the  origin  of  which  is  due  to  Chamisso,  who  announced 
in  181d  the  alternations  of  generations  of  biphora  (or  salpsa),  seemed  as 
incredible  as  the  adventures  of  Peter  Schlemihl,  his  own  ^^  shadowless 
man."  The  new  doctrine  was  first  denied ;  then,  when  facts  appeared  too 
stubborn,  attempts  were  made  to  explain  them  away ;  but  the  succeeding 
investigations  of  Sars  and  Von  Siebold  established  incontestably  the  truth 
of  these  extraordinary  disclosures  of  the  secret  workings  of  nature. 

But  the  isolated  observations  of  the  first  explorers  of  this  new  field  were 
insufficient  to  give  them  any  clue  to  the  significance  of  these  wonderful 
revelations.  Modem  science,  however,  has  thrown  much  light  upon  the 
problem,  and  all  these  modes  of  generation  are  found  to  have  something  in 
common.  In  the  case  of  the  hydra,  which  reproduces  itself  by  eggs,  as 
well  as  by  buds,  it  is  as  though  there  issued  from  the  egg  of  a  butterfly  an 
animal  having  all  the  external  character  of  the  perfect  insect,  but  deprived 
of  organs  'of  reproduction,  which  should  produce  by  gemmation  or  bud- 
ding beings  like  itself,  and  susceptible,  as  well  as  itself,  of  acquiring  later 
the  attributes  of  father  and  mother.  In  the  case  of  the  compound 
ascidians,  it  is  as  though  the  egg  of  the  butterfly  had  produced  first  a 
caterpillar,  and  that  this  has  arrived  at  its  perfect  condition ;  then,  on 
this  butterfly  issuing  from  the  primitive  tgg  other  butterflies  like  the  first 
have  made  their  way  {poussiS)^  of  which  the  original  one  is,  properly 
speaking,  neither  the  father  nor  the  mother,  but  only  ^e  parent, 

Geneagenesis  does  not  exhibit  itself  among  true  mollusca ;  but  in  the 
division  of  the  molltucoids  it  appears  to  be  the  general  rule.  All  these 
animals  are  more  or  less  near  in  position  to  the  biphore. 

Among  the  echinodermata  there  appears  to  be  a  sort  of  connecting  link 
between  the  two  orders  of  fftcts  above  alluded  to,  and  the  gulf  between 
the  two  b  thus  bridged.  The  whole  animal  comes  under  the  category  of 
geneagenesis;  but  many  of  the  important  internal  organs  undergo  a 
simple  metamorphosis.  The  doctrine  of  spontaneous  generation,  which 
has  so  often  been  bolstered  up  by  the  phenomena  presented  by  the  propa- 
gation of  intestinal  worms,  can  no  longer  resort  to  this  support,  since  it  is 
now  found  that  the  remarkable  phenomena  of  alternate  generation  are 
exhibited  in  a  strongly  marked  manner  in  this  division  of  animals.  All 
the  pretended  agamic  species  are  now  known  to  be  only  different  phases 
oif  development  of  sexual  species.  These  changes  have,  in  many  cases, 
been  aceorately  followed,  and  analogy  would  justify  us  in  believing  that 


S76  POrUtAB    BCIZMCB    BETIKW. 

the  same  obtalna  with  the  remainder.  We  can,  with  mon  and  more 
tainty,  echo  the  aphorism  of  Harvey,  "  Omrte  rimn  kc  obo."  The  phi 
mens  of  ganeageoesis  mask,  but  da  ao\  a|[«r,  the  priuoiple  of  thia  icreat 
truth.  Buds  are  the  products  of  pre-existing  germs, — secondary  germs,  bi 
fact ;  and  a  gemmiparoua  reproduction  suffices  nut  to  perpetuate  tlie  Bpeciet^ 
for  at  the  end  of  a  certain  time  reproduction  by  an  egg  becomes  abaointel] 
Decesaary.  ThU  alone  Ja  a  function  of  the  first  order,  to  which  gen 
mation  is  only  subordinate. 

In  the  latter  part  of  his  work,  M.  de  Qualref^es  combata  the  Opinifl 
of  Professor  Onen,  of  whom  he  speaks  with  the  greatest  respect,  on  th 
sniiject  of  parllienogenesis,  and  oSers  his  own  views  of  these  phenomena 
pointing  out  that,  like  multiplication  by  buds,  or  hy  suckers,  natural 
artificial,  or  hy  alternate  generation,  all  of  which  he  belieres  to  be 
festations  of  one  and  the  same  grand  phenomenon,  so  also 
or  virginal  reproduction,  is  but  a  particular  case  of  geneagenesis,  aoi 
therefore,  comes  in  the  same  category  as  those  before  mentioned. 

The  work  of  M.  de  Quatrefages  abounds  with  original  views  and  dnf 
expositions  of  complicated  and  obscure  phenomena,  which  he  haa  brongl 
into  an  ingenious  and  useful  connection.  We  look  upon  it  sa  the  be 
that  has  appeared  upon  the  difficult  subject  of  which  it  treats,  and  shuuU 
like  to  see  it  laid  before  the  public  in  an  English  dress. 


lieTVopiail  World:  a  popular  Scientific  Account  of  the  Natural  Hi^oiy 
of  the  Animal  and  Vegetable  Kingdoms  in  the  Equatorial  Regions.  £^. 
Dr.  G.  Habtwio,  Author  of  "The  Sea  and  its  Living  Wondai.t 
London  :  Longman  &  Co.,  1863. 


THERE  are,  perhaps,  few  things  which  exercise  bo  fascinaUng  ai^ 
influence  upon  the  imagination  of  the  student  of  natural  history 
Hie  glowing  descriptions  given  by  travellers,  of  the  aspects  of  nature  in  t 
tropical  T^ons  of  the  globe.  Familiar  as  we  all  are  with  the  moderate 
Ti^tBtion,  with  the  sober  tints  of  the  birds  and  insects,  and  with  thef^oft- 
rally  unlmposing  and  harmless  character  of  the  quadrupeds  and  reptiles  of 
onr  own  temjierate  climes,  the  contemplation  of  the  marvels  of  form,  of 
8L»e,  of  strength,  and  of  colour,  exhibited  by  the  productions  of  the  tropic^ 
inspire  ua  at  once  with  admiration  and  with  awe.  Beautiful  as  u«  out, 
leafy  groves  of  oik  and  beech,  resonant  with  the  melodious  voices  of  browa- 
coated  birds,  and  tenanted  by  the  stately  forms  of  oxen  or  deer,  they  lac' 
at  once  the  grandeur  and  the  grotesqueness  of  the  strange  and  giant  Ttg 
tation  of  the  tropical  forest;  they  lack  the  wondrous  birds  which, lik* 
living  gems,  dazEle  the  sight,  as  they  flash  through  the  sunshine,  or  wttls 
in  the  shade ;  they  lack  the  strange  and  unearthly  sounds  of  the  cao- 
panero,  the  howler,  aod  the  whip-poor-will,  which  seem  to  enhance  the 
mystery  of  its  gloomy  recesses.  Guided  by  the  vivid  descriptions  of  the 
veterans  Humboldt  and  Waterton,  we  can  picture  to  ourselves  the  pathleat 
Ifkd  Interminable  forests  of  Guiana,  wher«  Nature  exuberates  In  perfect 
I  IBHiora  from  human  interference — now  revelling  in  dense  and  impene- 
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rtnble  thickels,  entwined  with  thorny  shrubs  ami  woody  Imnet—nov 
opening  into  a  slieltered  pool,  bosoming  upon  its  waters  the  gorgeous 
Tictoria  water-lily  ; — and  we  feel  as  if  we  could  almost  hear  the  strange, 
wild,  and  mournful  sounds  produced  by  the  inhabitants  of  this  enchanted 
T^on.    These  are  well  described  by  the  author  ; — 

"  Complete  silence  occurs  only  during  very  short  intervals,  for  there  is 
llwsys  some  cause  or  other  that  prompts  some  animal  to  break  the  stillnoas. 
Sometimes  the  din  grows  so  loud,  that  one  might  fancy  n  legion  of  evil 
ipirits  were  celebrating  their  orgies  in  the  darkness  of  the  forest.  The 
oowling  of  the  aluates,  the  whine  of  the  little  sapajous,  t!ie  snarl  of  the  don- 
nocoali,  the  roaring  of  the  ja^ar,  the  grunt  of  the  pecari,  the  cry  of  the 
■loth,  and  the  shrill  voices  of  birds,  join  in  dreadful  discord,  Humboldt 
■opposes  the  first  cause  of  these  tumults  to  ha  a  conflict  among  animals, 
which,  arising   by  chance,  gradually  swells  to  larger  dimensions.      Tlie 

ffi!JU8^  pursues  a  herd  of  pecans  or  tapirs,  which  wildly  break  through 
e  bushes  ;  terrified  hy  the  noise,  the  monkeys  howl,  awakening  parrots 
and  toucans  from  their  slumber,  and  thus  the  din  spreads  through  the 
wood,  A  long  time  passes  before  the  forest  returns  to  its  stillness.  To- 
wards the  approach  of  day,  the  owls,  the  goatsuckers,  the  toads,  the  frogs, 
howl,  groan,  and  croak  for  the  last  time  ;  and  as  soon  as  the  first  beams 
bF  morning  purple  the  sky,  the  shrill  notes  of  the  cicada  mix  with  their 
CEpiring  cries."    (P,  M.) 

We  never  tire  of  such  scenes,  and  the  mind  feels  an  ardent  desire  to 
know  more  of  these  wonders.  To  few  does  the  good  fortune  fall,  of  an 
opportunity  of  exploring  for  themselves  such  regions  of  marvelH — to  the 
many  they  are  for  ever  the  unapproachable  fairy-land,  which  they  were 
to  our  young  imaginations.  We  therefore  hail,  with  pleasure,  the  appear- 
ance of  the  goodly  volume  before  us,  which  Js  devoted  to  the  description 
of  tropical  nature,  and  affords  a  succinct,  exhaustive,  and  accurate 
account  of  its  leading  animal,  vegetable,  and  physical  features. 

Dr.  Hartwig  is  already  favourably  known  as  the  author  of  a  work 
•ntitled  "  The  Sea  and  its  living  Wonders,"  to  which  the  present  is  in  all 
respects  a  companion  volume,  of  the  same  form  and  size,  and  with  the  same 
elass  and  copiousness  of  illustration.  Although  these  are  often  objection- 
kbly  small,  many  of  them  arc  excellent,  characteristic,  and  original,  and 
gmtly  enhance  the  value  of  a  work  intended  to  convey  useful  information 
In  a  popular,  but  at  the  same  time,  scientific  and  accurate  form.  There 
Bn  also  eight  principal  illustrations,  consisting  of  "  chroma -xylographs  " 
(which,  being  interpreted,  signifies  tinted  leood-caU),  representing  as  many 
well-aeleeted  tropical  scenes  of  striking  interest.  The  plan  of  the  work  is 
threefold,  the  first  giving  an  account  of  the  general  aspects  (chiefly 
physical)  of  tropical  nature  ;  the  second  being  descriptive  of  the  wonders 
of  tropical  vegetation  ;  and  the  remainder,  or  more  than  one-half  the 
Tolume,  ia  devoted  to  the  varied  and  teeming  insect  and  other  animal  life. 

The  aspects  of  tropical  nature  exhibit  themselves  under  various  forms, 
Bnch  03  the  thirsty  Llanos,  calcined  grass-plnins,  presenting  the  monotonoua 
Upect  of  interminable  wastes,  whose  limits  melt  in  the  liazy  distance  with 
those  of  the  horizon,  and  which  in  the  dry,  parched  season  sometimes 
catch  fire,  and  are  soon  converted  into  a  black  and  charred  region  of  miles 
ud  miles  in  extent.    But  let  the  tropical  rain  fall  upon  tliis  arid  and 
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thinty  l&nd,  and  vegetfttion  Bpnngs  up  wiih  almost  mlncnlons  npldJtf, 
and  "the  dull  tawny  surface  of  the  parched  Savannah  changes  aa  if  lif 
magic  into  a  carpet  of  the  most  lively  green,  enamelled  with  thousandi  of 
flowers  of  every  colour."  The  Puna,  or  uninhabiled  region  of  high  table- 
lands in  Pern  and  DoUvia,  though  situated  near  the  Llanos,  in  the  tomd 
zone,  yet  being  elevated  from  10,000  to  14,000  feet  above  the  sea,  contrast, 
with  them  in  their  bleak  and  unfriemlly  climate,  constantly  liable  to  wiotiy 
storms  and  sudden  changes  of  temperature,  as  much  as  46'^  in  a  few  hounb 
In  such  uafrieadly  regions  a  few  stunted  shrubs  and  dense  graM  form 
character istic  vegetation ;  and  from  these  the  useful  llama  and  alpae* 
derive  subsistence,  the  wool  which  protects  them  from  the  inclemency  of 
the  situation  being  one  of  their  chief  attractions.  In  Africa,  the  Kalahari 
and  the  Sahara — though  botli  deserts — are  not  botli  equally  inhospitable; 
for  while  Sahara,  estending  from  the  3Uth  to  the  70th  degree  of  N.  latt- 
tnde,  is  a  dreary  waste,  redeemed  only  by  bright  green  oases,  which  break 
its  tnonotoDy,  like  the  charming  islands  which  stud  the  vast  solitudes  of 
the  Pacific,  the  Kalahari  is  far  from  being  destitute  of  animal  and  vego^^ 
table  life.  It  cuntains  but  little  water,  but  in  no  other  respect  can  it  l)#.i 
called  desert,  being  covered  with  grass  and  creeping  plants,  while 
CatTre  water-melon  covers  the  ground  in  some  seasons  with  juicy  govrda. 
Koodoos,  gemsbocks,  elands,  and  oUier  antelopes  msy  often  l>e  seen  here 
forty  miles  from  the  nearest  water  ;  and  other  game,  such  as  rhinoeeri, 
boffaloB,  gnus,  and  giraffes  are  not  unfrequent  in  i(s  immediate  neighboa^■ 
hood.  To  each  of  these  characteristic  regions,  as  well  as  to  tile  Peruvtao. 
sand-coast,  the  Mexican  plateaux,  the  mighty  Amaions,  in  the  West, 
tlie  Sikkim  slopes  and  mangrove  swamps  in  the  East,  is  an  interestinf  1 
chapter  deToted  in  the  work  before  na. 

The  characteristic  forms  of  tropical  vegetation  consist  of  trees  often  dC, 
gigantic  size,  such  aa  the  baobab,  or  Adansonia,  more  than  a  hundred 
in  circumference,  though  only  about  sixty  feet  high  ;  great  dragon  tree* 
(DractFTiof),  sycamores,  and  the  widely -renowned  banyan  (/Tow  tixKoo), 
each  tree  a  little  grove,  sending  out  in  the  case  of  a  celebrated  one  on  Uie 
banks  of  the  Nerbuddah  3,000  root-trunks,  still  covering  a  space  of  grovnJ 
3,000  feet  in  circumference,  and  once  knon*n  to  have  afforded  shelter  to* 
7,000  men.    Often  to  beauty  of  foliage  and  majesty  of  form  there  L 
added  a  delicious  aroma,  as  in  the  sandal-tree  of  the  Malabar  coast 
attention  is  arrested  by  a  strange  grotesqueness  of  form,  as  in  the  gii 
cacti  of  Uie  Nevr  World,  some  remarkable  specimens  of  which  are  fignnd 
in  Plate  4,  rising  in  angular  columns  to  the  height  of  60  feet,  gennallf 
branchless,    somelimes    strangely  ramified   as  candelobras,   while  atheir 
cnep  like  ropes  upon  the  ground,  or  hang  enake-Iike  from  the  trees.     In- 
■iinilar  situations  to  the  last  are  "endless  varieties  of  epiphytal  pUnIs  i^ 
inconceivable  size  and  luxuriance,  such  as  ferns,  bromelias,  tillandsiaa, 
ohids,  and  pothos,  covering  the  trunks  and  branches  of  the  forest  trees  wHIl 
hanging  gardens  far  more  splendid  than  those  of  ancient  Babylon."    B 
the  palms  must  not  be  forgotten — the  trees  of  oil  others  the  benefacton 
man — whose  three  hundred  and  sixty  uses  have  been  sung  by  the  Eastern' 
poets.     "  Some  years  ago  a  ship  from  the  Msldive  Islands  touched  at  GallV 
which  was  entirely  built,  rigg«d,  provisioned,  and  laden  with  the  pndnoS'' 
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fOf  the  coeoB'tree."  Grsceful  in  form,  and  fertile  in  valuable  and  uaefiil 
ItToductf,  mntiy  species  may  yet  be  coDsiilered  to  possess  virtues  which,  M 
present  undeveloped,  may  be  destined  to  hold  important  rank  in  the  future 
commercial  annals  of  the  world. 

To  the  exuberant  fertility  of  this  zone  <m  are  also  indebted  for  abundant 
ratable  nutritive  products,— rice,  maize,  arrowroot,  sugar,  cofFee,  cocoa, 
&c  ;  important  spicei,  as  nutmeg,  cinnamon,  cloves,  pepper,  and  ginger; 
dyes,  as  indigo  and  dyewoods ;  manufactures,  as  cotton,  cAoutcliouc,  and 
jpitta  percba — all  indispensable  adjuncts  l«  civilization,  all  demanding;  the 
best  and  the  lij;ht  which  the  tropics  alone  can  afford,  and  all  finding  a 
pUc«  in  the  volume  before  ns. 

But  the  tropics,  rich  and  fertile  as  they  are,  attractive  enough  to  cflase 
B  muttny  of  the  "  Bounty,"  are  not  without  their  drawbacks,  and  the 
worst  of  these  are,  perhaps,  to  be  found  in  the  insect  world.  Mosquitoes 
in  clouds,  protected  by  their  numbers  and  their  minuteness,  "murder 
sleep,"  Chegoea,  or  jiggers,  insinuate  their  nests  into  the  feet  and  toes, 
and,  if  allowed  to  remain,  cause  their  victims  to  he  "  lamed  for  life,  and 
become  loathsome  to  the  sight ;"  blood-sucking  ticks  and  Me-rouffe»  pro- 
dace  punful  sores  on  the  undefended  parts  of  man  ;  while  the  tz&etae-fly, 
or  Kimb,  ia  the  scourge  of  cattle,  so  terrible  and  so  fatal,  that  "had  any 
one  of  our  indigenous  flies  similar  poisonous  qualities,  we  should  never 
have  been  able  to  ewspe  from  barbarism."  Locusts  and  cockroaches  are 
ever  i«ady  to  devour  everj'thing,  and  are,  in  their  way,  no  less  important 
plagues.  Against  these  we  may  place  the  silkworm  and  cochineal  insects 
as  absolutely  invaluable,  and  a  host  of  others  are  at  once  harmless  to  man 
Bad  marvellous  in  their  form,  size,  or  habits.  Gigantic  beetles,  the  ele- 
phant, typhon,  hector,  and  goliath,  fighting  mantises,  leaf  and  walking- 
(tiek  iusccta — those  singular  freaks  of  Nature,  bright  lantern-flies,  and 
himiiioua  beetles  are  among  these.  Ants  and  termites  as  wonderful  as  our 
own  bees,  if  not  more  so,  from  their  wondrous  societies,  unwearied  in- 
dustry, and  astonishing  intelligence,  are  inexhaustible  sources  of  interest  ; 
and  Ihongh  somn  are  formidably  armed  and  dangerous  neighbours,  they 
are  not  without  their  uses.  The  runger-ants  of  West  Indies  sting  cruelly, 
but  Uuir  appearance  is  the  death-warrant  for  every  spider,  scorpion,  cock- 
naeb,  at  reptile  tliat  pollutes  the  dwelling. 

Tlw  dangers  arising  from  tlie  bile  of  venomous  serpents  appear  not  to  he 
to  great  as  is  generally  imagined.  SirE.  Tenneut  frequently  performed 
journeys  of  two  to  live  hundred  miles  through  the  jungle  in  Ceylon  witli- 
out  seeing  a  tiagle  snake.  They  are  easily  alarmed,  and  hastily  retreat, 
and  ouiy  when  suddenly  surprised  do  they  wound,  and  then  in  self-defence. 
Add  to  ibis,  that  but  a  small  minority  of  snakes  are  poisonous,  twenty^one 
out  of  ninety-one  in  tropical  America,  seven  out  of  forty-three  in  India, 
and  four  out  of  twenty  in  Ceylon,  and  it  is  evident  that  the  terrors  of  the 
serpent  kind  are  nsually  somewhat  exaggerated.  Still  the  cobra,  the 
bushmaster,  and  the  rattlesnake  are  sufficient  to  strike  terror  into  the 
boldest  heart,  and  fur  these  the  whole  race  must  be  proscribed. 

We  must  pass  over  the  wonders  of  tropical  bird-life,  the  painted  toucans, 
the  gemmed  humming-birds,  the  military-looking  flamingoes,  the  grotesque 
hornbills,  the  golden  lioney-eatecs,  the  great  soaring  condorsj  and  0» 
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gresUr  mnning  ostriches,  the  uoiay  psrrota  and  mftcavri,  and  the  delicate* 
pliunag^  cockatoos,  and  devote  the  remainder  of  thil  noUee  to  one  or  two 
of  tile  cliai-acterUtic  mammalia  of  tropical  regions.  Here  we  have  adven- 
tares  by  flood  and  field,  in  the  chase  of  the  unjjainly  liippopatAmus,  tha 
Mvoge  rhinoceros,  and  the  masuve  elephant.  In  the  hippopotamus  we 
aliDuld  hardly  expect  to  recognise  much  intelligence,  or  to  credit  much  of 
tha  god-like  attribute  of  memory  ;  but  he  seems  to  hare  both  where  tliey 
may  serve  his  purpose,  or  help  to  self-preservation.  "  It  tnowt  liow  to 
avoid  pitfalls,  and  has  so  good  a  memory  that  when  it  lias  once  hesnl  it 
ballwhiz  about  its  ears,  it  never  after  ceases  to  be  cautiousand  wide  awali* 
W  the  approach  of  danger."  (P.  435.)  Like  eleplianta,  certain  solitary  in- 
diviiluala  appear  (o  have  a  special  bump  of  mischief,  and  are  called  rcyaa 
for  their  cunning  and  instinct  for  its  gratification. 

The  account  of  the  lion  is  specially  interesting  in  connection  with  tha 
paper  by  M,  Jules  Gerard,  in  the  present  number  of  this  Review. 
"Man,"  says  Dr.  Hartwig,  "judging  from  outward  appearances  and 
attributing  to  external  beauty  analogous  qualities  of  mind,  has  endowni 
the  lion  with  a  nobility  of  character  which  he  really  does  not  possess ;  for 
modem  travellers  who  have  had  occasion  to  observe  him  in  Lie  natira 
wilds,  far  from  awarding  him  the  praise  of  chivalrous  generoMty  and 
noble  daring,  rattier  describe  him  as  a  mean-spirited  robber,  prowling 
■bout  at  night  time,  in  order  to  surprise  a  weaker  prey."  W«  will 
conclude  our  notice  of  this  most  interesting  and  instructive  volume  with 
a  passage  whicli  places  the  moral  character  of  the  lion — if  we  may  so 
describe  It — in  a  aomewliat  novel  li^lit. 

"When,  80  say  the  Bedouins,  a  single  man  meeting  with  a  lioa 
is  possessed  of  an  undaunted  heart,  he  advances  towards  the  monster 
brandishing  his  sword,  or  flourishing  his  rifle  high  in  the  air,  and  taking 
good  care  not  to  strike  or  shoot,  contents  himself  with  pouring  fortli 
a  torrent  of  abuse  : — *0h  thou  mean-spirited  thief!  thou  pitiful  wayUverl 
thou  son  of  one  that  never  ventured  to  say  no .'  think'st  thon  I  fear  toe*  t 
Know'st  thou  whose  sou  I  ami  Arise,  and  let  me  pass!'  The  lion 
waits  till  the  roan  approaches  <iuite  near  to  him  ;  tiien  he  retires,  but 
■oon  stretches  himself  once  more  across  the  path,  and  thus  by  many 
B  repeated  trial  puts  the  courage  of  the  wanderer  to  the  test.  All  the  tinia 
the  movements  of  the  lion  are  attended  with  a  dreadful  noise :  he  brtalca 
numberless  branches  with  his  tail ;  he  roars,  he  growls  ;  like  the  cat  with 
the  mouse,  he  plays  with  the  object  of  his  repeated  and  singular  attacks, 
keeping  him  perpetually  suspended  between  nope  and  fear.  If  the  man 
engaged  in  this  combat  keeps  up  his  courage, — if,  as  tlie  Arabs  express 
it,  Ae  holds  fait  Ail  soul, — then  tlie  brute  at  last  quits  him,  and  seeks  tome 
other  prey.  But  if  the  lion  perceives  that  he  has  to  do  with  an  opponent 
whose  conrase  falters,  whose  voice  trembles,  who  does  not  venture  to  utter 
a  menace,  tlien,  to  terrify  him  still  more,  he  redoubles  the  described 
maniEurres,  he  approaches  his  victim,  pushes  him  from  the  path,  then 
leaves  him,  and  approaclies  him  again,  and  enjoys  the  ^ony  of  the 
wretch,  until  at  last  he  tears  him  to  pieces."     (P.  468.) 
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THE     CHANNEL     ISLANDS.* 

THE  Channel  Islands  have  deservedly  ^*  won  golden  opinions  from  all 
sorts  of  people,"  who  have  had  the  good  fortune  to  make  their 
acquaintance.  Among  them  there  is  delightful  boating,  unrivalled  sea- 
fishing,  a  genial  climate,  and  plenty  of  scope  for  *^  pic-nicing  "  and  sea- 
shore rambles.  There  is  abundant  employment,  too,  for  the  naturalist,  the 
artist,  and  the  antiquarian  ;  and  there  is  much  to  interest  the  student  of 
men  and  manners, — much  in  the  current  customs  of  the  islands  which 
appears  to  us  quaint  and  antiquated,  being,  in  fact,  lingering  relics  of  the 
Medieoval  period. 

It  is  true  that  the  scenery  of  these  islands  is  nowhere  on  a  very  grand 
scale,  but  it  is  always  pleasing,  and  often  highly  picturesque  and  impres- 
sive. The  highest  point  of  Sark — the  wildest  of  the  group — is  only  365 
feet  above  the  sea-level ;  but  the  imposing  effect  of  its  scenery  is  out  of 
all  proportion  to  its  really  trifling  dimensions.  Each  island  has  its  own 
peculiar  character  more  distinctly  marked  than  one  would  suppose  likely 
in  a  group  so  nearly  associated.  The  coast-line  is  very  diversified,  some- 
times showing  gently-sloping  sandy  beaches  of  considerable  extent,  at 
others  forming  secluded  little  bays,  each  with  its  narrow  strip  of  silvery 
sand,  enclosed  by  walls  of  rock  which  rise  steeply  in  the  most  picturesque 
variety  of  form,  richly  dyed  with  lichens  and  mosses,  and  washed  by  a 
sea  most  *^  deeply,  darkly,  beautifully  blue."  We  cannot  call  to  mind  a 
more  lovely  example  of  this  kind  of  scenery  than  the  well-known  Moulin 
Huet  Bay,  in  Guernsey.  The  south  of  Guernsey  and  north  of  Jersey 
afford  many  scenes  of  this  class — beautiful  nooks,  which  once  seen,  cannot 
fail  often  afterwards  to  '^  flash  upon  that  inward  eye  which  is  the  bliss  of 
solitude."  Of  a  totally  different  character  is  St.  Ouen's  Bay,  in  Jersey, 
the  noblest  of  all  the  bays  of  the  Channel  Islands,  bounded  by  a  range  of 
sand-hills,  from  which  the  loose  sand  has  been  swept  in  eastward,  con- 
verting a  large  tract  of  country  into  one  great  desert.  Respecting  this 
singular  district^  Mr.  Ahsted  says  : — 

"  Owing  to  the  prevalence  of  westerly  winds,  the  sands  covering  the 
wide  flat  of  St.  Ouen*s  Bay — the  largest  expanse  of  unbroken  sand  in  the 
Channel  Islands — are  blown  steadily  onwards,  and  have  at  length  not  only 
covered  the  low  hills  near  the  shore,  but  have  risen  to,  and  partially  over- 
whelmed the  table-land  of  the  interior.  It  is  extremely  interesting  to 
watch  this  almost  African  expanse  of  undulating  sands  from  the  coast,  in 
windy  weather.  The  horizon  is  lost  in  the  misty  air,  loaded  with  fine 
particles  of  sand,  constantly  in  motion,  whether  the  gale  comes  from  the 
west  or  from  the  east.     Since,  however,  winds  from  the  former  quarter 
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are  both  more  frequent^  and  blow  steadilv  up  a  continuous  slope  from  the 
sea,  while  the  latter  are  little  felt  near  the  lower  ground,  the  ridge  of  the 
hill  serving  as  a  shelter,  the  result  is  an  unmistakeable  advance  inland, 
and  farms,  houses,  and  even  villages,  become  gradually  obliterated.  Much 
grass,  of  that  peculiar  kind  that  roots  in  loose  sand,  has  been  allowed  to 
grow,  but  it  is  quite  insufficient  to  check  the  evil." 

We  must  not,  however,  dwell  longer  on  the  scenic  attractions  of  the 
Channel  Islands,  our  object  being  to  notice,  in  connection  with  the  work 
whose  title  is  appended  to  this  paper,  some  of  those  features  which  poasess 
special  interest  for  the  naturalbt.  We  have  been  fortunate  enough  to  have 
spent  two  very  delightful  summer  holidays  in  investigating  several 
branches  of  their  natural  history,  and  can  cordially  recommend  any 
brother  naturalbt  to  whom  the  islands  are  unknown,  to  go  and  do  like- 
wise. Whatever  branch  of  science  occupies  his  attention,  he  may  be 
pretty  sure  of  finding  abundant  material  for  study.  The  islands  are, 
moreover,  very  easy  of  access,  and  the  expense  of  living,  though  not  so 
exceptionally  small,  as  in  the  good  old  times,  when  tourists  were  few  and 
far  between,  is,  at  any  rate,  very  much  less  than  at  most  sea-side  resorts. 

It  is  interesting  to  note  that  the  most  picturesque  and  characteristic 
scenery  of  the  Channel  Islands — ^the  caverns,  detached  pinnacles,  and 
**  creux,"  are  at  once  tlie  result  and  the  evidence  of  a  constantly  progressive 
destruction.  Professor  Ansted  thus  sums  up  the  conditions  under  which 
these  results  are  produced  : — 

••  Nowhere  on  our  shores  is  the  tidal  wave  so  powerful,  nowhere  are  the 
stonn  waves  so  frequent ;  nowhere  is  there  a  coast  consisting  of  material 
in  which  so  much  rock  of  extreme  hardness  is  penetrated  so  thoroughlv 
with  veins  of  softer  material.  The  very  hardness  of  the  granite,  where  it 
is  hart),  proiiuces  an  unusual  destruction  of  the  softer  veins  ;  for,  as  already 
explained,  every  fraffuieut  removed  becomes  a  hammer,  helping  to  under- 
mine what  is  left,  whenever  one  hard  mass  is  thrown  down  and  broken 
up,  another  is  soon  attacked  ;  and  thus  a  perpetual  and  rapid  destruction 
is  causes],  increasing  constantly  in  area,  and  not  diminishing  in  intensity." 

This  destruction  goes  on  so  rapidly  as  materially  to  alter  the  rock  sur- 
faces in  a  very  short  lajvse  of  time  ;  and  it  is  certain  that  in  historic  times 
the  general  aspect  and  contour  of  the  islands  must  have  undergone  very 
matormi  ohangt\  Nor  is  this  the  only  actively  destructive  agent.  Earth- 
qunkt'A  have  Kvn  frrquently  felt,  and  even  so  lately  as  1843  and  1853 
»hooks  s»^  violont  as  to  cause  great  alarm  have  occurred. 

*rhe  tidos  in  the  Channel  Islands  are  the  perplexity  of  dredgers,  and  add 
»uuoh  by  tboir  violence  and  variable  direction  to  the  dangers  of  the  coast. 
On  Uus  account,  indotsl.  it  is  tjuito  unsafe  to  venture  on  dredging  or  any 
other  kind  of  Invating  without  the  help  of  experienced  sailors.  In  many 
places  the  nish  of  the  tide  is  tremendous.  Through  the  narrow  channel, 
for  inMauw,  bet\vetM\  S.irk  and  the  GouHot  Rock,  it  sets  with  the  impe- 
tu.v^ity  of  a  gr^at  river  in  tliH>d  :  and  we  well  remember  that  in  passing 
Ihixnigh  with  a  fresh  brwxe  and  all  sail  sot,  it  was  all  our  boat  could  do  to 
makt(|  head  ^i^niust  th^  stnMun.  A  m.^t  beautiful  and  accurate  view  of  this 
•|H^  IS  |:ivew  hy  Mr.  Naftel  at  jvage  81.  The  ci^mpHcated  character  of  the 
liiiiMi  wiU  Ih?  under*tiHHi  frvm  Uie  following  remarks:— 
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**  The  coui'se  of  the  tidal  wave  through  the  waters  that  surround  the 
Channel  Islands  may  be  thus  stated.  The  great  wave  coming  in  from  the 
Atlantic  advances  from  the  south- west,  and  is  turned  to  the  east.  A  part 
of  it  passes  on  to  the  north-east,  north  of  the  islands  ;  but  a  part  enters 
among  them  by  various  channels,  and  being  first  lifted  by  shoal  water,  and 
then  thrown  back  by  the  coast  of  Normandy,  it  is  both  detained  in  its 
course,  and  is  deflected  to  the  north.  At  Mont  St.  Michel  the  magnitude 
of  the  wave  is  at  its  maximum.  Owing  to  the  vast  extent  of  the  shallow 
water,  and  the  narrowness  of  the  deeper  passages  throughout  the  great  bay 
enclosing  the  islands,  the  wave  remains  extremely  large,  amounting  in 
Jersey  to  nearly  forty  feet,  in  Guernsey  to  almost  thirty The  velo- 
city of  the  tidal  current,  where  not  increased  by  narrow  passages,  is  from 
two  and  a-half  to  three  miles  per  hour.  Although  the  course  of  the  tidal 
wave  may  be  thus  traced,  the  current  by  no  means  follows  the  same  law. 
In  this  respect  the  complication  is  so  great  that  it  would  be  quite  impos- 
sible to  describe  it  in  this  place  ;  but,  in  a  general  way,  it  may  be  stated 
that  the  stream  does  not  flow  northwards  with  the  advancing  tide  w^ave  in 
the  open  channels  till  the  wave  has  been  flowing  three  hours,  and  that  when 
it  has  turned  it  continues  in  that  direction  not  only  till  the  flood  has 
turned,  but  till  the  retiring  wave  has  receded  half  its  course.  In  other 
words,  the  stream  flows  from  half  flood  to  half  ebb,  and  ebbs  from  half 
ebb  to  half  flood.  While,  however,  this  is  the  case  in  certain  channels,  the 
direction  of  the  stream  is  not  only  difl^erent,  but  often  diametrically  oppo- 
site, at  no  great  distance,  but  somewhat  nearer  shore."* 

A  visitor  to  Guernsey  cannot  fail  to  be  struck  with  the  great  luxuriance 
of  vegetation,  especially  of  exotic  forms.  Plants  which  in  England  we  are 
accustomed  to  regard  as  delicate  or  half-hardy,  tliere  thrive  wonderfully, 
without  any  extraordinary  care  being  bestowed  upon  them,  even  in  winter. 
Hydrangeas  and  fuschlas  are  particularly  abundant,  adorning  almost 
every  cottage  garden  with  masses  of  bloom,  which  would  be  the  pride  of 
many  an  English  conservatory.  Fuschias  attain  the  height  of  flfteen  or 
twenty  feet,  and  are  rather  trees  than  shrubs.  The  splendid  Mexican  aloe. 
Agave  Americana^  grows  freely,  sending  up  its  gorgeous  flower-stalks 
thirty  or  forty  feet  high.  Yuccas,  the  Camellia  japonicay  and  numerous 
exotic  bulbous  plants  flourish  in  the  open  air.  The  well-known  Guernsey 
lily  is  an  example  of  the  latter  class  ;  and,  says  Professor  Ansted,  '^  the 
great  beauty  of  the  rich  red  flower  of  this  lily,  and  the  fact  that  it  flowers 
regularly  once  in  two  or  three  years  in  the  island,  while  it  can  seldom  be 
made  to  flower  a  second  time  in  England,  are  subjects  of  great  pride  to  the 
islanders."  Nor  is  this  richness  of  vegetation  confined  to  cultivated 
plants :  the  indigenous  flora  affords  many  illustrations  of  the  great 
geniality  of  the  climate.  Fronds  of  the  sea,  spleenwort  {Asplenium 
marinum)y  have  been  gathered  three  feet  in  length  ;f  and  in  every  lane 


*  "  Between  Guernsey  and  the  Casquets  the  current  sets  from  every 
point  of  the  compass  during  each  advance  and  recession  of  the  tidal  wave  ; 
nence  the  navigation  is  exceedingly  diflicult  and  dangerous  in  foggy 
weather,  ships  being  sometimes  drifted  miles  out  of  their  course." 

f  In  the  South  Islesof  Arran,Galway  Bay,we  have  gathered  fronds  of  this 
plant  of  a  similar  size,  and  AdiarUum  capillus  veneris  nearly  as  large.  The 
two  ferns  grew  together  in  perpendicular  rock  fissures  on  the  beach,  and, 
whatever  the  depth  of  the  fissure,  they  sent  up  their  fronds  to  tlift  k^^V^^-^ 
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some  of  the  commoner  ferns,  such  as  AspUnium  adiantum-mffrum^  and 
Scciopendrium  mUgare^  are  to  be  found  growing  in  the  greatest  laxuriance. 
Guernsey  exhibits  this  richness  of  vegetation  in  a  much  greater  degree 
than  any  of  the  other  islands ;  the  reason  being  that  its  more  seaward 
situation  brings  it  more  decidedly  under  the  warming  influence  of  the 
gulf  stream,  at  the  same  time  removing  it  further  from  the  disturbing  in- 
fluence which  the  proximity  of  a  great  continent  must  to  some  extent  pro- 
duce. The  tables  of  temperature  given  in  the  work  before  us  exhibit  very 
clearly  the  remarkable  equability  of  climate  enjoyed  by  the  Channel 
Islands,  and  by  Guernsey  more  particularly.  For  details  we  must  refer 
the  reader  to  the  work  itself ;  but  the  following  table  will  show  at  a  glance 
sufficient  reason  for  this  remarkable  luxuriance  of  vegetation  : — 

Greenwich.        Guernsey. 
Mean  temperature  of 

Spring  months  (March,  April,  May)  .  . 
Summer  months  (June,  July,  August)  •  . 
Autumn  montlis  (Sept.,  Oct.,  Nov.)  .  . 
Winter  months  (Dec,  Jan.,  Feb.)        .    .    . 

The  lists  of  the  flora  and  fauna  given  by  Mr.  Ansted,  though  the  work 
of  many  able  hands,  are  confessedly  incomplete,  excepting  those  of  the 
flowering  plants  and  ferns,  which  are  all  based  upon  Mr.  Babington's 
•^Primitise  Flore  Samicce."  The  catalogue  of  seaweeds  includes  two 
hundred  and  twenty-two  species, — an  extensive  list,  the  whole  number  of 
recorded  British  species  being  about  three  hundred  and  ninety.  The  islet 
of  Herm  is  not  represented  in  this  list,  and  from  our  own  gatherings  there 
we  can  add  the  following  species  : — Callithamnion  floridtUum  (very  abun- 
dant), Cladophora  diffusa,  and  C,  gracilis^  Elachistea pulvinata  and  E,  scutu- 
lata,  Leathesia  tuberiformis,  Melobesia  calcarea,  M.  lichenoides,  &c.,  Mesogloia 
virescenSf  and  several  others.  It  is  worthy  of  notice,  however,  that  the 
red  alg©  in  Ilerm  are  mostly  very  poor  in  colour,  owing  to  the  deficiency 
of  shelter  from  sunlight :  they  are  more  frequently  yellow  or  green  than 
red,  except  on  the  east  coast,  where  the  rocks  offer  more  shade.  The  lists 
of  Crustacea,  both  stalk-eyed  and  sessile-eyed,  are  also  very  imperfect. 
Amongst  the  former,  for  example,  of  the  genus  Pagurus,  only  two  species 
are  given  :  in  addition  to  these  we  may  name  P,  Icevis,  Jfyndmanniy 
euanensis,  and  femtginens.  But,  notwithstanding  unavoidable  imper- 
fections of  this  kind,  the  lists  are  very  valuable  as  an  attempt  to  illustrate 
thoroughly  the  botany  and  zoology  of  the  islands,  and  will  form  an  admi- 
rable nucleus  around  which  the  discoveries  of  other  observers  may  bo 
gathered. 

We  have  already  noticed   the  peculiarities    of   the    Channel  Island 
scenery,  and  have  not  space  for  more  than  the  following  short  extract, 


nearly  to  the  level,  of  the  surrounding  rock.     A  more  favourable  condition 
**»  fern  growth  it  is  impossible  to  conceive ;  the  successive  growth  and  decay 
Hj»  leaves  producing  a  constantlv  accumulating  rich  and  loose  soil,  while 
Hllil  of  the  rock  crevices  afibrded  abundant  shelter. 
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descriptive  of  the  celebrated  Gouliot  CavemB  in  Sark,  which  may  well 
be  called  the  £1  Dorado  of  the  British  naturalists : — 

'^  The  first  cavern  is  of  noble  proportions,  and  the  floor  is  roughlv 
piled  with  immense  boulders,  giving  many  and  varied  views  of  the  small 
out  picturesque  *  Havre  Gosselin,'  seen  through  the  opening  at  the 
further  extremity.  But  this  cavern,  though  fine,  is,  as  it  were,  a  mere 
outer  court,  preparing  us  for  the  glories  to  be  revealed  within.  Its  walls 
are  partly  covered  with  those  singular  currant-jelly-like  animals  one 
sees  expanded  like  living  flowers  in  marine  aquaria ;  deep  blood-red  is 
the  prevailing  colour,  but  dark  olive-green  varieties  are  also  common, 
and  numerous  yellow  and  brick-red  patches  are  seen  at  intervals.  A 
few  mussels  and  tens  of  thousands  of  limpets  and  barnacles  cover  the 
boulders.  Abundance  of  life  is  seen,  and  some  of  the  specimens  are  as 
rare  as  they  are  beautiful.  A  branch  of  the  first  cavern,  in  which  is  a 
deep  pool  of  water,  conducts  to  the  sea ;  but  it  b  better  to  wait  till  low 
water  and  creep  round  outside.  We  then  enter  a  gloomy  series  of  vaults, 
lighted  from  the  sea,  and  communicating  with  each  other  by  natural  pas- 
sages. Every  square  inch  of  the  surface  is  covered  with  living  zoophytes ; 
and  in  some  parts  an  infinite  number  of  Tubularim  are  seen  occupying 
the  walls." 

The  work  from  which  we  have  extracted  is  edited  jointly  by  Messrs. 
Ansted  and  Latham,  the  former  having  contributed  the  sections  embracing 
Natural  History  and  Physical  Geography,  as  well  as  the  Economics  and 
Trade  of  the  Islands ;  the  latter  being  author  of  the  chapters  on  Civil 
History  and  Antiquities.  That  the  whole  has  been  admirably  performed 
cannot  admit  of  doubt.  The  volume  is  beautifully  printed,  and  contains 
numerous  illustrations  of  scenery  by  Mr.  P.  J.  Naftel.  These  are  most 
artistically  executed,  and  are  faithful  as  well  as  pictorial :  we  know  no 
other  engravings  which  so  agreeably  reproduce  the  character  of  the 
Channel  Island  scenery. 


THE  ORIGIN  OF  SPECIES.* 

(mR.   DARWIN    AND    UIS   COMMENTATORS.) 

THE  minds  of  men  are  so  variously  constituted  that  the  observation  of 
one  and  the  same  phenomenon  often  produces  upon  different  indi- 
viduals totally  distinct  and  opposite  impressions. 

As  in  the  tale  of  tlie  travellers  and  the  chameleon,  one  person  examines 
an  object  from  one  position,  and  declares  it  to  be  white  ;  another  views  it 
from  a  difierent  stand-point,  and  unhesitatingly  affirms  that  it  is  black  ; 
whilst  a  third,  approaching  it  from  the  quarter  where  the  two  effects 
neutralize  one  another,  pronounces  it  to  be  both,  or  neither,  and  at  length 
discovers  that  it  is  grey ;  and  he  at  once  proceeds  to  enlighten  the 
disputants. 


♦  Professor  Huxley's  Lectures  to  Working  Men  on  "  Our  Knowledge 
of  the  Causes  of  the  Phenomena  of  Organic  Nature."    B.  HardwlckA« 
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• 

Are  we  correct  (we  would  inquire  of  the  thoughtful  reader),  when  we 
say  tliat  the  debated  controversy  of  the  **  Origin  of  Species  "  has  assumed 
somewhat  of  this  aspect  to  one  who  belongs  to  neither  rank  of  con- 
troversialists? 

Leaving  out  of  consideration  a  host  of  writers,  who  have  dealt  with  the 
subject  without  understanding  anything  of  its  merits,  or  who  have  formed 
hasty  or  prejudiced  conclusions  in  regard  to  it,  we  still  find  many  illus- 
trious names  rendered  still  more  prominent  by  their  association  with  that 
greatest  of  all  nature's  problems — the  creation,  modification,  and  con- 
tinued existence  of  Hying  forms;  and  where  the  leading  naturalists  of  the 
age  are  found  to  hold  diametrically  opposite  views,  we  can  take  but  little 
credit  to  ourselves  for  having  exercised  caution  in  the  expression  of  our 
own  opinions. 

But  those  who  have  followed  us  in  our  labours  will  be  aware  that  we 
have  done  more  than  to  exercise  self-control ;  we  have  often  (no  doubt  to 
the  dissatisfaction  of  our  correspondents)  toned  down,  or  entirely  ex- 
punged statements  which  assumed  as  undeniable  facts  what  many  unpre- 
judiced observers  still  regard  as  not  proven,  or  even  reject  as  error  ;  and 
this  we  have  done  in  order  that  a  hasty  expression  of  opinion  on  the  one 
side  might  not  call  forth  an  acrimonious  retort  from  the  other. 

The  result  has  been  that  these  pages  are  the  neutral  ground  upon  which 
men  and  women  holding  every  phase  of  theological  and  political  belief 
have  met  without  restraint,  and  have  learned  to  respect  one  another  as 
searchers  after  truth.  And  it  is  chiefly  with  a  view  to  maintain  this 
prestige  that  we  now  venture  to  approach  a  question  which  will  not  allow 
itself  to  be  cast  abide ;  and  upon  which  it  is,  therefore,  right  that 
each  and  all  of  us  should  bring  our  best  judgment  to  bear. 

During  the  brief  period  of  the  existence  of  this  Periodical,  we  have  had 
occasion  to  notice  three  works  bearing  upon  the  subject  of  the  "  Past  and 
Present  Conditions  of  Organic  Nature  ;"*  all  written  by  authors  whose 
names  are  more  or  less  intimately  associated  with  the  controversy ;  and 
now  there  lies  before  us  a  fourth  treatise,  an  unpretending  little  volume, 
so  far  as  outward  appearance  goes,  and  comprising  only  157  small 
widely  printed  pages  of  matter.  But  this  little  work,  diminutive  though 
it  be  in  its  proportions,  contains  the  deliberately  expressed  convictions  of  a 
naturalist  who  is  invested  with  great  authority  by  virtue  of  his  official  ap- 
pointments in  the  educational  departments  of  the  State;  and  whose  careful 
and  untiring  research  gives  weight  to  any  opinions  that  he  may  think  fit 
to  express  in  public  on  those  subjects  which  (to  confine  ourselves  for  the 
present  to  an  expression  of  his  own)  tend  to  "  the  improvement  of  man's 
estate,  and  the  widening  of  his  knowledge." 


•  "  The  Past  and  Present  Life  of  the  Globe."  By  D.  Page.  Blackwood, 
f  No.  1,  "Popular  Science  Review.")  *'Unit^  de  TEspece  Humwne " 
(Unity  of  the  Human  Species).  By  De  Quatrefages.  Hachette,  Paris. 
(No.  2,  "Popular  Science  Review.")  "  On  the  Fertilisation  of  Orchids." 
By  Charles  Darwin,  author  of  the  "  Origin  of  Species."  Murray.  (No. 
•^  "Popular  Science  Review.") 
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It  deals  with  "  the  past  and  present  condition  of  organic  natvre  ;  **  with 
the  method  by  which  the  causes  of  these  conditions  of  nature  are  to  be 
discovered ;  the  origin  and  perpetuation  of  living  beings,  and  the  phe« 
nomena  that  accompany  these.  It  further  enters  into  a  critical  examina- 
tion of  Mr.  Darwin's  book  on  the  origin  of  species,  suggesting  to  its 
readers  how  far  they  should  be  guided  by  the  theories  and  hypotheses 
which  it  contains ;  and  lastly,  what  is  to  us  by  far  its  most  important 
feature,  it  is  itself  a  verbatim  report  of  a  course  of  lectures  delivered  by 
the  author  (we  believe  in  his  public  and  official  capacity)  to  the  working 
classes  of  the  great  metropolis. 

Our  readers  will  therefore  perceive  that  we  are  not  called  upon  to  deal 
with  a  mere  scientific  inquiry  or  criticism,  of  whose  value  every  one  may 
form  a  more  or  less  accurate  estimate,  but  that  the  doctrines  and  con* 
elusions  of  the  author  will  be  taken  for  granted  by,  and  serve  as  a  guide  to 
many  who  were  previously  unacquainted  with  the  subject  except  by 
hearsay ;  whilst  others  more  enlightened,  perhaps,  but  still  to  a  great 
extent  strangers  and  new-comers  in  the  world  of  science,  will  care- 
fully scan  its  contents  as  the  popular  exposition  of  the  great  scientifie 
movement  of  the  day ;  and  such  persons  will  naturally  form  from  its  con- 
tents what  appears  to  them  to  be  the  most  accurate  estimate  of  the  efforts 
of  modem  science  as  applied  to  the  laws  of  nature,  as  well  as  of  the  opinions 
held  by  scientific  men.  * 

The  avowed  purpose  of  the  present  work  is,  as  already  stated,  to  commu- 
nicate to  the  partially  educated  masses  what  appears  to  the  author  to  be  8 
faithful  account  of  Mr.  Darwin's  views  concerning  the  origin  of  species,  and 
to  convey  his  (the  author's)  unbiassed  opinion  as  to  how  far  these  views  are 
entitled  to  their  acceptance. 

With  this  object,  it  may  readily  be  supposed,  that  the  author  would 
find  it  necessary  to  impart  to  his  readers  some  knowledge  regarding  the 
past  and  present  condition  of  organic  nature ;  and,  considering  the  dis- 
parity which  exists  between  him  and  his  readers  in  extent  of  knowledge 
and  modes  of  thought,  it  would  have  been  impossible  for  him  to  have 
performed  this  portion  of  his  task  more  efficiently  than  he  has  done. 
Indeed,  there  is  no  need  for  any  qualification  in  our  approval ;  and  we  are 
only  doing  him  justice  when  we  say  that  the  combination  of  popular 
phraseology  with  accurate  scientific  information  has  never  been  surpassed, 
perhaps  not  equalled  in  any  similar  course  of  scientific  lectures  of  a 
popular  character  that  has  come  under  our  notice. 

The  mode  in  which  the  reader  (or  hearer)  is  enabled  to  carry  away 
with  him  a  simple,  yet  accurate  ideal  of  the  animal  frame ;  and  the 
familiar  similes  whereby  the  functions  of  the  living  creature  are  impressed 
upon  the  mind  are  above  all  praise.  In  fact,  whenever  the  author  attempts 
to  convey  to  his  imperfectly  educated  hearers  (we  speak,  of  course,  of 
their  scientific  education  only)  a  knowledge  of  those  phenomena  in  nature 
which  are  recognized  slb  facts,  he  does  so  with  admirable  tact,  and  in  nearly 
every  case  with  undeniable  accuracy. 

Had  he  confined  liis  labours  within  these  limits,  and  simply  pro- 
posed to  himself  to  make  hb  readers  and  hearers  acquainted  with  the 
phenomena  of  nature  as  they  are,  our  criticism  would  have  ended  here ; 
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but  unfortunately  he  has  not  done  so  ;  and  as  his  fame  and  position  pre- 
clude our  passing  over  the  inaccuracies  in  his  work  with  a  brief  comment 
or  laying  it  aside  altogether,  we  have  no  other  alternative  than  to  deal  with 
its  defects  as  with  its  merits.  This  we  will  endeavour  to  do  as  fairly  as 
we  are  able,  not  coniining  ourselves  to  a  mere  expression  of  opinion  as  to 
what  ap(H>ar8  to  us  inaccurate  or  inconsistent,  hut  endeavouring  to  point 
out  where  the  error  lies,  and  where  the  argument  yields  under  investiga- 
tion. 

It  would  be  almost  impossible*  in  this  criticism,  to  sever  the  author's 
views  concerning  the  laws  of  nature  from  those  of  Mr.  Darwin.  Not 
that  we  consider  them  identical,  but  the  author  seems  to  believe  that  they 
av^,  and  would  have  us  think  the  same ;  so  he  has  written  his  book 
accordingly. 

To  some  extent,  no  doubt,  their  views  are  identical,  and  in  one  important 
(^articular  they  may  be  considered  completely  to  coincide.  Both  believe 
that  the  fv^rm^ition  of  a  new  species  in  nature  is  the  result  of  the  gradual 
mi^ittcativm  of  s<nue  other  species  (that  each  is  not  a  special  creation) ; 
And  that  the  o(vrating  cause  is  tlie  o.^n joint  action  of  what  the  author  calls 
^atavism*  and  variability/*  and  the  various  conditions  of  existence  in 
which  the  animals  az«  placed  ;  in  fact,  they  believe  that  the  production  of 
warwtU^t  and  the  perpetuation  of  races  are  due  to  inherent  tendencies  or 
pr\^pertie«  (\v$s!e«:$e\i  by  the  animal<  themselves,  and  by  the  external  con- 
ditions by  which  they  are  sum^unded  ;  and  then  extending  this  principle 
fUriher«  the>  believe  in  the  formation,  by  this  mode,  of  speeiety  genera^  d:c. 

Thu^  i;^  the  dvvtriue  or*  Mr.  Darwin.  But  our  author  is  not  content  to 
Kr  a  teAcher^  a  «iere  rejvatcr  of  the  theory  of  another :  he  takes  upon 
Ktmselt  the  siuty  ot  a  jcuuie  ani  critic,  ar.  1  tells  us  that,  before  we  accept 
ati^^  ttc*  thsvrx  ot  :>/.*  klr.J,  we  ouch:  to  subject  it  to  the  most  searching 
*ctu:i":\  .  th'jL*  cctt:s::::::Lu^  h:2i:«eit  cur  iruide,  he  proceeds  to  lead  us 
*cwr\!  -U'X. 

\\*f  3k;w.",:  -toc^  he  savsv  re-ee:  this  or  ar.v  ether  hvpoUiesis  merelv 
bowivjLHf  w^  Ar\-  ;oili  :>-jk:  i:  is  !io:  iv.  avrcordaace  with  the  Baconian  philo- 
?»N^».\x  ^  >yL:  w^  *i*v;jL"vi  ioiil  w.;>.  i;  i*  w-  wouli  treat  ir.v  question  in  common 
oiv.  V,»  y^ajfcXe  u*  tv  -••.■■  t:vs^  >e  i:ve^  ic:  or.e  portion  cf  his  work,  numerous 
I'.u^'.'A.'ott.x  ^»/  ;>o  v/ji-:  ,'C  tr-'Atrtter.t  ?f  which  s^iVJ^^ra  of  this  kind  are 
;iLu.^vs<  >^ev  '<''a:i-.  'ji  o:'o  ,*vi'c-*Ie  :2l  TArtLOtilar  that  appears  to  him  to  be 
^vv^i  -.i-;;^  .tvt*-oa>\*  .-•  tv  *<■:.'.;••?•.  .•:"  t^v  ?r*,*Meai  connected  with  the  pro- 
Ji-^w  v*.»  .';■  i  -10  *  <'\0'i.*  :  4'ti  vi  \  '.iter  i.scr:u.rse,  he  lay?  down  with 
i*K'.-v  ■.*:\v>io.t  :  V  va  ,-^  >;.  ^  .v.c>»  icvvri.z:^  to  LL*  vitfw*^  the  accuracy 

"  V*>^  'th^  Kv  ,:  <v^  r  .  K*  ♦»v>c::;":i:;oc«~  be  tell*  :iSw  -  is  BOthing  but 
^W  ^\t»i\>c«»*oit  ,';  .V  tvNx-^SKt-N  ■Tji.».v»  ,*•  wvri'.T.^  -f  the  h'zman  mind;" 
^lin;>  ».>  .v»  ■:tv«x».>i  .,tvit  V.-iL:  ,v.*r;T;.'a  lite,  il>,25:r^tiTe  of  the 
>M>V'Kv  >>  *>.vi>  y.>e<K';nv*t»»  vm-^  x»  4::r*-':ctv»v:  t*  their  tme  causes^ 
V  '«iv»i  .».;iA  .Vv'  ^vW'^  ,'i  A  iio."!  *"i»,\  *j'»-.  :;c  *.er-  scene  place  in  his 
:Ni  \s»    ,*vi    1  ^;""^^^  ,v5*iv*>  i'.-*  *  .V  '*>:v.  :!:«.r':  r^  lii  siisses  iu    Seeing 
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that  the  window  is  open,  he  inspects  it,  and  finds  the  mark  of  a  dirty  hand 
on  the  window-frame,  and  subsequently  tlie  impress  of  a  hob-nailed  boot 
outside  on  the  gravel.  Of  course,  he  suspects  that  his  plate  has  been 
stolen,  and  the  hypothesis  is  that  the  owner  of  the  dirty  hand  and  hob- 
nailed boot  is  the  thief.  Undeterred  by  the  counter- hypothesis  of  some 
kind  friend,  who  suggests  the  possibility  of  the  laws  of  nature  having 
been  "  suspended  during  the  night,'*  and  that  there  might  have  been  *'  some 
supernatural  intei-ference  in  the  case,''  he  calls  in  the  aid  of  the  police,  who 
track  the  burglar  with  the  property  on  his  person,  and  find  that  the  marks 
correspond  with  his  hands  and  boots.  Under  such  circumstances,  ^he 
thinks  a  jury  would  verify  the  hypothesis  by  convicting  the  prisoner. 

After  showing  that  it  was  by  such  hypotheses  that  Newton  and  Laplace 
made  their  discoveries,  and  telling  his  readers  that  the  value  of  the  result 
of  the  hypothesis  depends  upon  the  pains  taken  in  its  verification,  he  pro- 
ceeds to  say  that  it  is  on  this  inductive  method  of  inquiry  he  means  to 
consider  the  state  of  *'  our  present  knowledge  of  the  nature  of  the  processes 
which  have  resulted  in  the  present  condition  of  organic  nature." 

The  precise  bearing  of  this  anecdote  to  the  point  at  issue  is  not  given 
with  the  story  itself,  and  we  shall  inquire  how  far  it  is  applicable  to  the 
natural  problem  before  us  ;  supplying  what  appear  to  us  to  be  deficiencies, 
which  might  not  occur  to  the  **  working  classes."* 

The  Story  ;— 

1.  A  gentleman  misses  his  plate,  and  asks  himself  what  has  become 

of  it. 

2.  He  finds  evidence  of  a  man  having  escaped  from  the  window. 

3.  From  this  evidence  he  concludes,  or  rather  forms  the  hypothesis,  that 

a  burglar  had  stolen  his  plate,  and  has  escaped  from  the  window  ; 
and  determined  to  be  guided  by  this  hypothesis,  he  directs  his 
investigations  accordingly. 

4.  On   proceeding  in  his  investigations,    he    finds  the  burglar  with 

the  property  on  his  person,  and  has  him  convicted. 
The  Moral  :— 

1.  A  naturalist  observes  that  certain  groups  called  species  are  related 

together  by  structural  and  functional  peculiarities;  and  he  asks 
himself  how  these  species  have  originated. 

2.  He  finds  that  by  artificial  breeding  or  selection,  man  is  able  to  form 

varieties  and  races  ;  and  that  similar  influences  to  that  exercised  by 
man  arc  all  at  work  in  nature. 

8.  He  conceives  the  idea  of  natural  selection ;  and  assumes  that 
"  species  "  have  thus  originated. 

4.  To  he  complete,  the  moral  should  cmclude  thus  : — He  investigates  the 
operations  of  nature  ;  finds  species  formed  by  natural  selection  ; 
and  thus  realizing  his  hypothesis,  he  arrives  at  a  satisfactory  solu- 
tion of  his  problem. 


•  At  p.  137,  the  author  specially  refers  to  this  anecdote  as  constituting  a 
case  analogous  to  the  one  at  issue,  namely,  the  causes  of  origin  of  new 
species. 
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Tills  we  ('resume  should  be  tlie  mtiotMle  of  the  story  ;  but  is  il 

It  is  very  easy  to  frame  asupposiUonal  sr^mentjcarri-  it  to  a  satisfactory 
conclusion,  uid  leave  the  reader  to  infer  that  it  la  precisely  analogons  to 
another  tliat  is  hypothetical;  bat  the  author  cannot  he  surprised  if  his 
readers,  finding  that  his  analogy  does  not  hold  good,  should  throw  awsjr 
his  whole  t/tmry  as  worthless ;  and  we  fear  that  with  many  it  will  be  so  k^J 
the  present  Instance.    We  have  no  objection  to  handle  the  inquiry  after  It  ~ 
author's  own  approved  fashion ;  but  we  trust  he  nill  not  object  to  t' 
introduction  of  a  little  fresh  erideoce  and  one  or  two  additional  witnes 
As  it  is  a  serious  case,  too,  and  affects  the  liberty  of  the  subject  (for  hfj 
sentenees  his  man),  we  hope  he  will  allow  us  to  employ  couusel,  or 
granting  him  the  same  pririlege.    We,  too,  shall  put  an  hypotbesU. 

His  "objector,"  who  happens  to  visit  him  in  his  (rouble,  endearoun  to 
dissuade  him  from  calling  in  the  assistance  of  the  police,  and  does  »  on 
the  ground  that  as  the  spoons  were  taken  away  at  night,  the  possibility  is 
that  the  laws  of  nature  might  have  been  suspended  at  this  season  and  that  , 
there  may  have  been  some  supernatural  interference  in  the  case,  into  which.  J 
it  would  be  preaumptuauB  in  the  owner  of  the  spoons  to  inquire. 

We  presume  tliat  this  means,  that  as  species  originated  before  man  I 
appeared  on  earth,  or  before  the  beginning  of  the  bisloric  record,  there- ■ 
fore,  it  b  possible  that  the  laws  of  natnre  were  different  then  to  wliat  they  I 
now  are  ;  that  species  were  bu  pern  at  u  rally  created  ;  and  it  would  t 
sumptuous  in  us  to  inquire  into  their  origin. 

We  will  DOW  introduce    auotlier   ivitiiess    and   a    fresh   elemeitt   ints.] 
the  inquirj-,  the  nature  of  which  will  be  fully  comprehended  from  whi 
follows. 

Another  friend  who  happens  to  enter  the  room  just  aa  the  o«-ner  of  tlwl 
stolen  spoons  haa  puslied  his  first  friend  aside,  and  ia  about  to  depart  I 
in  search  of  the  police,  and  hears  what  has  happened,  stops  his  exit,  ai 
saya,  "  Softly,  my  friend  j  I  don't  put  so  much  faith  in  the  reversal  of  tba  I 
order  of  nature  as  doea  your  friend  there  ;  but  don't  be  hasty  :  you  &: 
very  much  agitated  in  consequence  of  your  loaa ;  and,  perhaps  whilst  yoB  I 
are  running  off  in  search  of  the  police,  the  thief  may  be  down  stain  I 
cleaning  your  hoots,  and  he  or  she  may  take  the  opportunity  to  secrete  tbfl  I 
plate.  Just  let  me  see  the  marks  on  the  window."  And  it  is  posuble  tliatl 
when  he  comes  to  the  window,  liis  friend  might  aay,  "  My  good  fellow,  i  1 
always  knew  you  lo  be  an  excellent  leaper  ;  bnt  you  seem  t«  think  I 
there  are  better  than   yourself  in  tlie  world  ;  for  this  window  is  at  li 

thirty  feet  from  the  ground,  and  if  tlie  thief  did  not  f^  into  the  » 

and  break  his  neck,  he  would  certainly  be  impaled  upon  the  spiked! 
railings  beyond.  Have  you  ever  tried  the  experiment  yourself  I"  Now  I 
we  can  imagine  our  friend  of  tlie  stolen  plate  a  little  pniilcd  at  first,  butl 
replying  with  great  confidence  :  "  Well,  not  exactly  ;  but  il  ■ 
me  that  a  friend  of  mine,  a  much  more  active  man  than  I  am,  once  tried  I 
to  get  down  into  the  garden,  and  he  succeeded  after  endless  labour  and  J 
risk  in  reacliing  that  Icdi-e  which  projccU  from  the  wall  about  half  way  I 
down.  He  came  up  again  and  expressed  bis  conviction  that  the  n 
of  til*  descent  was  feasible  also,—  and  so  with  yonx  perminion  I  diall  go  I 
e  may  tell  our  readers  frankly  that  we  think  iUa  | 


f^r  the  polloe."    Well,  i 
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person  was  yery  haaty,  and  would  have  done  better  if  he  had  looked  about  in 
his  own  house,  and  had  sent  the  most  trusty  of  his  servants  to  seek  the  police 
at  the  same  time.    We  apprehend  that  if  he  found  a  burglar,  or  a  man  of 
notoriously  bad  character,  with  the  plate  upon  him,  there  could  be  no 
doubt  as  to  who  was  the  thief,  without  either  the  eridence  of  the  dirty 
hands  or  footmarks  in  the  garden ;  but  thieves  do  not  generally  carry 
stolen  property  about  with  them,  especially  when  it  is  as  heavy  as  silver 
plate  is  usually  supposed  to  be  ;  and  we  must  beg  our  author  to  let  us  pre- 
sume that  the  plate  was  discovered  at  a  pawnbroker's,  and  that  a  man 
witli  dirty  hands  and  hob-nailed  boots  was  found,  whom  the  pawnbroker 
believed  to  be  the  person  that  pawned  the  plate.    Now  we  anticipate  that 
the  jury  would  like  to  be  satisfied — 

1st.    As  to  whether  this  was  the  man  who   left  his  marks  on  the 

window. 
2nd.  Whether  the  pawnbroker  was  correct  as  to  the  identity  of  the  thief. 

For  it  is  just  possible  that  the  actual  thief  may  still  have  been  In  the 
house,  and  may  have  employed  him  of  the  dirty  hands  and  hob^nailed 
boots  to  pawn  the  property  for  him. 

Let  us  follow  the  owner  of  the  property.  We  suppose  that  although  he 
might  think  the  evidence  perfectly  clear,  he  would  entrust  his  case  to 
counsel,  and  the  professional  gentleman,  not  being  the  victim  of  the  theft, 
would  naturally  inquire  into  all  the  circumstances,  and,  amongst  others, 
would  hear  of  the  height  of  the  window  from  the  ground  ;  so,  too,  would 
the  counsel  for  the  defence.  But^  as  our  readers  know,  it  is  the  duty  of  a 
barrister  to  make  out  his  case,  and  upon  his  ability  to  do  so  under  diffi- 
culties depends  the  success  of  his  client.  Well,  we  can  imagine  the  pro- 
secuting counsel  being  very  much  puzzled  to  connect  the  marks  left  by  the 
man  with  the  man  himself,  and  endeavouring  to  get  over  the  difficulty  by 
some  such  pleading  as  this  :  — 

**  Every  portion  of  the  evidence,  gentlemen,  is  quite  clear,  excepting  one 
link ;  and  this  there  is  good  reason  to  believe  is  much  more  tenable  than 
it  appears,  for  a  friend  of  my  client  once  succeeded,  though  with  some 
difficulty,  in  getting  upon  the  ledge  half-way  down,  and  he  has  been  con- 
sulted, and  repeats  what  he  said  at  the  time  of  his  experiment,  viz,^  that  he 
is  satisfied  the  thing  could  be  accomplished.  My  client,  who  is  a  clever 
gymnast  himself,  thinks  the  same.  And  I  defy  my  learned  friend,  the  counsel 
for  the  prisoner,  to  show  that  it  was  impossible  for  the  prisoner  to  have 
effected  his  escape  to  the  ledge,  and  from  the  ledge  to  the  ground.  fVe 
don't  pretend  to  explain  how  it  can  be  done,  but  we  see  every  reason  to 
believe  that  it  is  possible,  and  unless  my  learned  friend  can  prove  the  con- 
trary, I  argue  that  the  jury  has  no  other  alternative  than  to  commU  the 
pruoner  /" 

Now  it  appears  to  us  that  the  best  course  for  the  defending  counsel  to 
adopt  would  be  to  leave  the  evidence  precisely  where  it  stands ;  and  not 
even  to  avail  himself  of  the  arguments  used  by  the  objector  on  the  ground 
of  **  supernatural  interference,"  in  the  hope  that  some  of  the  jury  might 
be  **  orthodox ;"  for  we  have  little  doubt  that  the  prisoner  would  be 
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acquitted  without  much  consultation  on  the  part  of  the  jury, — ^in  fact, 
the  verdict  would  be  **  Not  proven." 

This,  as  it  appears  to  us,  is  precisely  how  the  question  of  the  ^  Origin 
of  Species  "  stands  at  present.  The  chief  obstacle  which  now  stands  in  the 
way  of  the  acceptance  of  Mr.  Darwin's  theory  is,  that  he  has  not  been 
able  to  create  a  new  species  by  artificial  selection.  Although  he  has  effected 
in  a  few  years  an  approach  to  that  end  which,  in  nature^  would  probably 
have  occupied  ages ;  and  although  he  and  others  have  produced  150 
varieties  (of  pigeons),  differing  widely  from  one  another,  yet  in  every 
case  these  varieties  have  been  fertile  with  one  another,  and  there  has  been 
no  approach  to  sterility.*  Neither  can  it  be  shown  that  '^  natural  selection  " 
is  anything  more  than  a  probability,  nor  that,  in  nature,  species  have  been 
found  to  cross,  excepting  (as  a  general  rule)  with  sterile  results. 

This  is  of  course  the  chief  interpretation  of  our  supplementary  evidence 
concerning  the  height  of  the  window  from  the  garden.  And  now  as 
regards  our  author*s  special  pleading.  If  any  one  thinks  that  we  have 
overstated  or  burlesqued  this  part  of  the  subject,  let  him  turn  to 
the  text,f  and  there  he  will  find  how  ingeniously,  nay,  how  plausibly, 
the  author  disposes  of  the  difficulty  in  question,  really  the  crucial  test. 

The  author's  argument  is  practically  as  follows.  We  will  t«st  the  validity 
of  Mr.  Darwin's  theory  by  a  three-fold  process  : — 

1st.  We  will  ask :  Do  the  supposed  causes  of  the  phenomena  exist  in 
nature  ? 

The  answer  is  decidedly  affirmative.  Atavism,  variability,  and  con- 
ditions of  existence  analogous  to  those  which  are  operative  in  artificial 
breeding,  do  exist  in  nature. 

2nd.  Are  these  causes  competent  to  produce  new  species  ? 

Answer,  not  quite  so  confident.  Haces  may  be  thus  produced,  and  it 
would  be  very  difficult  to  explain  many  of  the  phenomena  connected  with 
species  in  any  other  manner. 

(Is  it  possible  to  reach  the  ground  from  this  window? 

Yes ;  a  friend  of  mine  has  succeeded  in  reaching  the  projecting  ledge ; 
besides,  there  are  many  circumstances  connected  with  the  theft— dirty 
hands,  &c.,  which  could  not  be  otherwise  explained.) 

But  I  grant  freely  that,  so  far,  it  has  been  found  impossible  to  produce 
infertile  hybrids  by  artificial  breeding,  and  being  a  disinterested  critic,  I 
fet'I  lK)und  to  confess  that  it  is  a  serious  barrier  to  the  acceptance  of  the 
views  which  I  advocate.  Still  the  phenomena  of  sterility  are  very  capricious. 
The  crucial  test  may  be  successfully  applied,  and  unless yoti  can  prove  it  to 
be  imjHK^.^ihfe  you  have  no  right  to  say  it  cannot  be  effected,  and  to  deny 
the  nocunicy  of  my  theory,  which  assumes  that  this  is  the  normal  method 
by  which  new  species  have  been  produced. 

(There  is  no  knowing  whether  some  day  or  other  a  person  may  not 
manage  the  leap  from  the  ledge  to  the  ground  ;  and  unless  you  can  prove 
that  it  is  an  absolute  impossibility,  you  have  no  right  to  say  that  my 


This  will  be  more  fully  explained  hereafter.        t  P.  137. 
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plate  was  not  stolen  by  a  burglar,  who,  I  believe,  did  effect  his  escape  in 
this  manner,  and  in  justice  you  ought  to  transport  the  man.) 

But  we  have  not  the  space^  nor  is  it  needful,  we  think,  to  follow  the 
author  further  in  his  reasoning.  It  may  have  appeared  very  clear  to 
the  "  working  classes,"  but  it  has  not  satisfied  us  that  there  is  no  alterna- 
tive between  "  Darwinism  "  and  "  nothing." 

Perhaps  as  we  do  not  ask  our  readers  to  bring  the  **  Baconian  philo- 
sophy "  to  bear  upon  this  inquiry,  the  author  will  allow  us  to  draw  their 
attention  to  a  more  modern  method  of  treating  this  and  all  similar 
questions. 

Induction,  we  have  excellent  authority  for  saying,  **  consists  in  stating 
the  facts  and  the  inference  in  such  a  manner  that  the  evidence  of  the 
inference  is  manifest;  *'  just  as  the  logic  of  deduction  *'  consists  in  stating 
the  premisses  and  the  conclusion  in  such  a  manner  that  the  evidence  of  the 
conclusion  is  manifest.'*  We  suspect  that  if  our  authority  for  this  definition* 
had  read  these  lectures,  he  would  have  added,  by  '*  the  facts,  I  mean  all 
the  known  facts  of  importance."  In  the  first  case  (the  story)  our  author 
has  not  stated  all  the  facts  as  they  exist,  but  has  assumed  some  which  do 
not  exist ;  in  the  second  (his  logical  inquiry)  he  has  glossed  over  the  tm- 
portance  of  the  fact  previously  omitted,  and  instead  of  proving  the  case 
has  thrown  the  burden  of  disproof  upon  his  opponents. 

But  now  we  come  to  another  inquiry.  Does  the  author  accurately  state 
Mr.  Darwin's  views  and  inferences  concerning  the  causes  of  the  phenomena 
of  organic  nature,  and  is  the  author's  testimony  sufficiently  unbiassed  to 
warrant  persons  who  are  uninformed  on  scientific  matters  in  taking  him  as 
their  guide  on  the  subject?  We  do  not  for  a  moment  doubt  that  he  is 
perfectly  sincere  in  his  enunciation  of  Mr.  Darwin's  views  ;  but  our 
readers  shall  also  have  an  opportunity  of  forming  an  opinion  on  the  matter, 
and  of  judging  for  themselves  as  to  whether  it  is  best  to  seek  their  infor- 
mation at  the  main  stream,  or  to  judge  of  its  proportions  from  those  of  its 
tributaries. 

And  perhaps  it  will  be  better  that  we  should  not  confine  ourselves  to  the 
exposition  of  Mr.  Darwin's  views  coming  from  a  warm  advocate ;  but  that, 
as  the  opportunity  presents  itself,  we  should  also  lay  before  them  those  of 
an  opponent,  and  they  will  be  somewhat  astonished  to  find  how  the 
teachings  of  the  great  naturalist  have  been  made  the  key-note  to  any 
melody. 

In  reviewing  a  work  of  a  kindred  nature  to  the  one  before  U8,t  and 
written  by  one  who  also  wishes  to  be  regarded  as  an  unprejudiced  witness, 
we  deprecated  very  mildlj/  the  introduction  into  such  inquiries  as  these  of 
the  odium  theolopicum,  in  consequence  of  a  charge  of  materialism  brought 
against  Mr.  Darwin  by  the  author.  He  passes  sentence  upon  that  eminent 
naturalist  by  saying  that  his  theory  is  "a  blind  chance  process,"  re- 
sembling that  of  Lamarck,  or  the  author  of  "  The  Vestiges  ;"  indeed,  he 


♦  Dr.  Whewell. 

t  Page's  "  Past  and  Present  Life  of  the  Globe."    Blackwood.    Reviewed 
in  "  Popular  Science  Review,"  No.  I. 
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(Mr.  Darwin)  merely  phrases  ^in  different  terms  the  same  materialistic 
hypothesis."  He  adduces  his  evidence  in  a  foot-note,  in  which  he  says  that 
in  **  the  whole  tenor  of  the  '  Origin  of  Species '  there  seems  to  be  a 
studied  non- recognition  of  any  higher  influence  than  chance,  external  con- 
ditions, nature,  law,  and  other  kindred  activities."  In  other  words,  he  sayi 
that  Mr.  Darwin  is  a  materialist,  who  ignores  the  existence  of  the  Deity ; 
and  that  the  whole  tenor  of  his  work  shows  this  to  be  the  case.  We  will 
return  presently  to  the  statements  of  this  gentleman,  who  is  **  iptided  solefy 
by  a  desire  to  arrive  at  Truth  ;"  and  who  wishes  to  **  deal  eharitabfy  towards 
the  opinions  of  others  ;*'  and  will  pass  on  to  those,  not  of  an  opponent,  bat 
a  warm  partisan — the  author  of  Uie  work  under  criticism. 

Speaking  of  Mr.  Darwin's  theory : — **  As  I  apprehend  it,*'  says  our 
author,  **  for  I  have  put  it  into  a  shape  more  convenient  for  common  pur- 
poses than  I  could  find  verbatim  in  his  book  ;  as  I  apprehend  it,  I  say,  it 
is  that  all  the  phenomena  of  organic  nature,  past  and  present*  result  from, 
or  are  caused  by,  the  inter-action  of  these  properties  of  organic  matter 
which  we  have  called  Atavism  and  Variability,  with  the  Conditions  of 
Existence  ;  or,  in  other  words,  given  the  existence  of  organic  matter,  its 
tendency  to  transmit  its  properties,  and  its  tendency  occasionally  to  vary ; 
and  lastly,  given  the  conditions  of  existence  by  which  organic  matter  is 
surrounded  ;  that  these  put  together  are  the  causes  of  the  present  and  past 
conditions  of  organic  nature** 

Judging  from  the  remarkable  similarity  between  these  two  versions  of 
Mr.  Darwin*s  theory,  our  readers  might  be  disposed  to  think  that  both 
writers  must  be  correct — the  opponent,  who  stigmatises  him  as  an  atheist, 
or  someUiing  akin  to  it ;  and  the  advocate,  who  appears  to  endorse  his  views. 
But  we  will  now  let  Mr.  Darwin  speak  for  himself : — 

*'  I  believe  f  that  animals  have  descended  from  at  most  four  or  five 

{trogenitors,  and  plants  from  an  equal  or  lesser  number.  Analogy  would 
cad  me  one  step  further,  namely,  to  the  belief  that  all  animals  and  plants 
have  descended  from  some  one  prototype.  But  analog  may  be  a  deeeUfid 
<mide,**X  .  .  .  (After  showing  that  all  living  things  have  certain  properties 
HI  common)  •  .  .  **  Therefore  I  should  infer  from  analogy  that />r«6a6/jf 
all  the  organic  beings  which  have  ever  lived  on  this  earth  nave  descended 
from  some  one  primordial  form,  into  which  life  was  breathed** 

Again  : — 

**  Authors  of  the  highest^  eminence  seem  to  be  fully  satisfied  with  the 
virw  that  each  vnecies  has  been  independently  created.  To  my  mind  it 
iicft>rds  better  trith  trhat  we  know  of  the  laws  impressed  on  matter  by  ths 
CitKATOR  that  the  prodnction  and  extinction  of  the  past  and  present 
Inhabitants  of  the  world  should  have  l)een  due  to  secondary  causes,  like 
thow  determining  the  birth  and  death  of  the  indiYidual."|| 


•  These  italics  are  our  own. 
t  Here  also  the  italics  are  ours. 
X  Orijcin  of  Species,  p.  484. 
II  Ibid.    p.  488. 
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And  thirdly : — 

*•  There  is  a  grandeur  in  this  view  of  life  with  its  several  powers,  having 
been  origincUly  breathed  into  a  few  forms  or  into  one  ;  and  that  whilst  this 
planet  has  gone  cycling  on  according  to  the  fixed  laws  of  gravity,  from  so 
simple  a  banning,  endless  forms  most  beautiful  and  most  wonderful  have 
been  and  are  being  evolved."  * 

The  author  first  referred  to,  who  declares  himself  to  be  the  seeker  of 
'Uruth,"  and  who  wishes  to  deal  ^*  charitably  towards  the  opinions  of 
others,"  has  in  his  work  quoted  the  last  extract,  in  which  our  readers  will 
perceive  that  the  Creator  is  referred  to,  but  not  named  ;  but  he  sedulously 
avoids  noticing  the  second  paragraph,  which  he  might  have  found  (if  he 
did  not  find  it)  on  the  preceding  page ;  and  although  he  condescendingly 
gives  Mr.  Darwin  credit  for  gemalityy  as  evinced  in  the  paragraph  last 
quoted,  and  the  context;  yet  he  condemns  him  for  appealing  to  chance  and 
nature  (not  to  prescience  and  Almighty  Power ^  mark!)  for  all  subsequent 
development,  '^  as  if  these  blind  deities  f  were  aught  without  the  direction 
of  the  same  original  life-breathing  impulse ! "  Ergo,  Mr,  Darwin  is  a 
materialist.  Now,  without  expressing  our  individual  opinion  (which  may 
or  may  not,  for  causes  other  than  those  under  consideration,  be  at  variance 
with  Mr.  Darwin*s),  we  would  ask  our  readers  to  say  honestly,  who  has 
formed  the  highest  conception  of  the  Creator,  he  who  believes  that  the 
Deity  said,  **  Let  it  be,"  and  so  it  is  for  ever ;  or  he  who  believes  that 
the  command  is  of  no  avail  unless  the  Lawgiver  watches  for  ever  over  the 
execution  of  His  laws,  lest  they  should  vary  or  be  broken  ? 

As  to  the  misrepresentation,  we  say  nothing.  Our  readers  well  know 
how  to  value  the  testimony  of  such  a  witness  for  the  future.  One  thing 
is  quite  certain.  A  proceeding  of  this  kind  is  by  no  means  calculated  to 
enforce  a  recognition  of  the  hand  of  the  Creator  in  His  works. 

But  if  this  writer  has  misconstrued  Mr.  Darwin,  we  think  our  readers 
will  agree  with  us  that  Professor  Huxley  has  been  far  from  happy  in  his 
interpretation  of  the  views  of  that  eminent  naturalist,  and  that  neither 
commentator  has  conferred  a  benefit  on  the  object  of  his  criticisms. 

Mr.  Darwin  does  not  say,  "given  the  origin,"  or  ** given  the  existence 
of  organic  matter,  its  tendency  to  transmit  its  properties,  &c." .... 
"these  are  the  causes  of  the  present  and  past  conditions  of  organic 
nature." 

What  he  does  say,  we  have  given  in  his  own  words,  and  it  is  unnecessary 
to  repeat  them.  He  modestly  expresses  his  conviction  in  a  certain  theory 
in  regard  to  the  production  of  all  species,  past  and  present,  from  a  few 
forms,  and  draws  attention  to  the  fact  that  the  same  reasoning  might  lead 
to  the  belief  that  all  are  descended  from  one  prototype.  He  shows  that 
the  phenomena  which  form  the  basis  of  his  belief  are  due  to  secondary 
causes ;  but  he  has  taken  care  to  let  his  readers  distinctly  understand 
that  he  has  never  lost  sight  of  the  Great  First  Cause,  speaking  with 


*  P.  J90. 

f  There  is  nothing  in  Mr.  Darwin's  work  to  warrant  this  expression  : 
**  These  obedient  servants  "  would  have  been  correct. 
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becoming  modesty  and  caution  of  the  laws  which  he  sees  operating  in 
nature,  and  only  approaching  the  Lawgiver  with  reverence  at  the  conclu- 
sion of  his  labours  to  pay  him  his  tribute  of  praise  in  what  appears  to 
him  to  be  the  most  fitting  manner.  His  interpreter,  or  critic,  whichever 
our  author  claims  to  be,  whilst  he  confounds  the  naturalist's  inference  as 
to  what  is  probable^  with  his  belief,  founded  upon  actual  observation,  con- 
cerning secondary  causes,  totally  ignores  the  author*s  reference  to  the  First 
Cause. 

Mr.  Darwin  addresses  the  world  of  science ;  and  he  does  so,  as  we  just 
observed,  modestly,  cautiously,  and  with  due  regard  to  the  difficulties  that 
militate  against  the  acceptance  of  his  own  theory.  In/act^  he  is  by  far  the 
fairest  critic  who  has  ever  dealt  with  the  views  that  he  himself  has  propounded. 

His  interpreter  to  the  tcorl'inp  classeSy  and  to  many  very  young 
students  harangues  these  with  great  ability,  and  with  unbounded  confi- 
dence in  his  own  opinion  concerning  all  that  his  author  believes,  and  all 
that  he  supposes  him  to  believe  in  regard  to  secondary  causes ;  but  in  his 
address  he  completely  ignores  his  reference  to  the  Creator. 

It  is  about  seventy  years  since  a  remarkably  able  French  naturalist, 
Lamarck,  drew  attention  to  what  we  may  call  the  "  theory  of  progressive 
development  '*  in  the  animal  races ;  but  his  method  of  explaining  the  visible 
phenomena  has  not  been  deemed  satisfactory.  He  was  unable  to  show 
**  oxj>erimentally  that  even  races  could  be  produced"  as  A0 supposes  species 
to  have  originated.  Now  another  naturalist,  of  equal  ability,  has  shown 
tliaU  under  certain  conditions,*  races  can  be  produced  artificially ;  but  he 
has  not  been  able  to  evolve  a  new  species  from  a  variety,  and  his  theory  is 
admitted  by  himself  to  be  imperfect.  On  this  second  attempt  to  solve  the 
mystery  of  nature,  our  author  steps  forward  and  says  to  the  masses  (many 
of  whom  have  novor  before  heard  the  name  of  Lamarck  mentioned), 
••L-»u\arck  was  a  sptvulator  (not  quite  such  an  objectionable  one  as 
some  one  olso  whom  he  names^  and  his  theory  has  pntty  well  drop^ied  into 
oblivion,  as  it  deserved  to  do.  Put  him  on  the  shelf,  and  if  persons  tell 
you  that  Mr.  Parwin  is  jiroping  towanis  truth  as  he  did,  I  won't  instruct 
you  what  to  think  of  their  judgment,  but  will  leave  you  to  think  what 
vou  like,  and  Mi^re  in  J^arwin.  *  Darwinism,  or  nothing,'  is  my  motto 
— to-day — but,  mind,  I  don't  plodjje  myself  to  him,  and  should  anything 
turn  up  to-morrv»w,  that  appears  to  serve  our  purpose  better,  I  shall  come 
and  toil  YOU  s^^."  We  ovnifes*  we  cannot  hold  our  beliefs  with  such  a  '* light 
hand,"  and  **  part  with  them  as  cheerfully ''  as  does  the  author,  "  the 
mon\ont  tlioy  ari^  prv>Yt\l  contrary  to  fact,  great  or  small,*'  and  we  repeat, 
that  for  tho  present,  wo  prefer  Nothiniiism  to  "Darwinism."  Thus,  at 
least,  wo  shall  retain  our  judirment  for  any  emergency  that  may  arise 
hort^aftor. 

Whilst  rx'fcrriuj:  to  *•  isms,"  wo  cannot  refrain  from  mentioning  that  there 


•  To  understand  this  question  properly,  and  judce  of  the  difference 
wwn  the  A  icwii  of  l«aniarek  and  Darwin,  the  reader  should  carefully 
'•Wr  K*th.  as  ihew  aiv  similaritie;$  between  them  which  do  not  appear 
Hce. 
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are  exprefisions  in  the  work  before  us  which  are  calculated  to  bring  it 
into  connection  with  an  **  ism  "  of  a  most  unenviable  kind,  and  the  author 
and  our  readers  shall  judge  for  themselves  whether  or  not  we  are  right  in 
saying  that  they  are  ilUchaseny  in  addressing  the  *^  working  classes."  In 
speaking  of  the  limits  of  human  inquiry,*  he  8a3's,  that  all  our  knowledge 
and  all  our  investigation  cannot  take  us  beyond  the  limits  set  by  the  finite 
and  restricted  character  of  our  faculties  (a  declaration,  by  the  way, 
hardly  in  accordance  with  what  he  has  said  of  man  elsewheret), "  or  destroy 
the  endless  unknown  which  accompanies,  like  its  shadow^  the  endless  pro- 
cession of  phenomena.*' 

Let  it  be  clearly  understood  that  we  do  not,  even  by  inference,  desire  to 
bring  the  grave  charge  against  our  author,  which  is  so  thoughtlessly 
bandied  about  by  the  ignorant  or  bigoted,  a  proceeding  which  we  hare 
ourselves  deprecated  in  another  ;  but  we  repeat,  that  this  and  similar  ex- 
pressions are  ill-chosen  in  an  address  to  the  working  classes. 

And  now,  turning  again  to  facts.  Mr.  Darwin  has  very  properly  said 
that  there  are  "many  and  grave  objections"  which  may  be  advanced 
against  his  theory ;  but  we  must  add  that  there  are  also  many  striking 
facts  which  point  to  the  special  formation  of  new  species  from  varieties- 
hut  not  under  the  conditions  and  through  the  agencies  attributed  to  Nature 
by  Mr.  Darwin. 

In  treating  of  the  origin  of  varieties.  Professor  Huxley  speaks  of  the  birth 
of  a  six-fingered  human  being,  and  also  of  the  production  of  a  remarkable 
variety  of  sheep.  These  cases  the  author  refers  to  '*  spontaneous  vari- 
ation," but  he  is  so  wedded  to  his  adopted  theory,  that  they  do  not  suggest 
to  him  anything  beyond  chance.  They  are  **  accidental  variations."  Thia 
may  be  so,  or  it  may  not ;  but  we  will  grant  that  it  is  so.  Is  there  nothing 
to  be  learned  from  the  first  appearance  of  these  "monstrosities?"  If 
"Darwinism"  be  unable  to  account  for  these  mysterious  apparitions 
in  nature,  may  they  not  serve  as  a  clue  to  something  higher  than 
"  Darwinism  1" 

Apparently  the  six-fingered  man  is  really  a  monstrosity — and  his 
appearance  proves  nothing  more  than  that  an  unprecedented  and  appa< 
rently  inexplicable  change  may  take  place  in  nature,  and  what  the  author 
would  call  an  abnormal  feature  may  appear  to  be  perpetuated. 

Of  the  long-bodied,  bow-legged  sheep,  it  can  hardly  be  said  that  it  was  a 
monstrosity y — if  so,  it  was  a  most  convenient  one  to  its  owner,  for  it  was 
just  as  useful  to  him  as  if  he  had  designedly  made  such  a  sheep ! 
Monstrosity  or  not,  it  was  a  very  useful  variation  in  the  breed,  with 
which  (as  far  as  evidence  shows)  neither  atavism,  variability  (strictly 
speaking),  nor  the  conditions  of  existence,  had  anything  to  do ;  yet  it  was 
remarkably  adapted  to  the  requirements  of  its  owner  and  to  the  conditions 
in  which  he  found  it,  and  he  therefore  proceeded  at  once  to  perpetuate  its 
peculiarities  and  form  a  new  race.    If  we  are  to  reason  from  art  to  nature, 


♦  P.  135. 

t  "Natural  History  Review,"  No.  I.  (1801),  p.  67,  line  22,  "The  only 
earthly  being  of  practically  unlimited  powers." 

VOL.  II. — NO.  VII.  2  'Bi 


398  POPULAR   SCIENCE   REVIEW. 

or^  moK  correctly  speaking,  from  the  haraan  to  the  Divine,  then  we  hare 
here  a  clue  to  the  mode  in  which  a  new  species  may  have  been  brought  into 
existence  when  circumstances  required  it.  The  type  is  here  created  in 
complete  adaptation  to  external  circumstances,  and  is  then,  by  external 
conditions  (the  hereditary  transmission  of  peculiarities,  &c.),  perpetuated 
as  a  race. 

We  recommend  to  the  earnest  consideration  of  our  author  the  question 
of  "spontaneous  variation." 

Pasteur*s  experiments  can  hardly  be  said  to  have  given  the  eontp 
de  grace  to  the  theory  of  ^^spontaneous  generations*^  for  some 
months  before  the  author  delivered  these  lectures.  Professor  Wyman, 
of  Boston,  had  published  his  experiments  (which  were  a  repetition 
of  those  of  Pasteur),  with  precisely  the  opposite  result  at  which  the 
French  chemist  had  arrived.  And,  moreover,  if  man  succeeds  in  making  a 
living  protozoon  or  protophyte  out  of  inorganic  substances, — a  possibility 
which,  according  to  the  author's  views,  may  be  realised  before  fifty  years 
have  elapsed, — this  "direct  method  "will  be  the  strongest  evidence  that 
the  Creator  still  continues  to  supply  the  earth's  surface  with  the  germs  of 
these  lowly  forms  throuj^'h  the  operations  of  nature ;  for  where  are  the 
necessary  conditions  the  most  likely  to  exist? — most  certainly  in  nature, 
according  to  the  author's  view  of  the  Darwinian  hypothesis.t 

Speaking  of  Professor  Wyman,  we  do  not  exactly  see  the  applicability 
of  tlie  author's  reference  to  that  gentleman's  anecdote  of  the  "  Paint-root" 
and  the  **  black  pigs,"  with  regard  to  natural  selection.J 

The  argument  is  that  the  most  minute  cause  will  sometimes  save  a 
species  from  extermination,  and  a  case  of  "  selection  of  colour "  is  here 
mentioned  ;  namely,  that  in  a  locality  where  a  certain  root  grows  in 
Florida  it  has  killed  all  the  white  pigs  which  have  fed  upon  it  (their  hoofs 
cracking  before  death),  whilst  to  the  black  pigs  it  is  innocuous  ;  consequently 
black  pigs  only  are  to  be  found  there.  Are  we  to  understand  that  the 
black  colour  of  the  pigs  is  the  "  minute  circumstance  "  which  saved  their 
lives  ?  We  cannut  read  it  otherwise  ;  yet  it  appears  to  us  highly  probable 
that  tlie  colour  had  nothing  whatever  to  do  with  the  phenomenon,  but  that 
it  was  only  an  unimportant  concomitant  of  some  very  important  difference 
between  the  two  kinds  of  pigs,  of  which  the  narrators  (the  inhabitants) 
were  ignorant.  There  are  certain  substances  which  act  as  poisons  if  taken 
by  the  lower  animals,  but  are  harmless  to  higher  forms  of  life.  This  we 
presume  is  due  to  some  very  important  physiological  difference  between 
them  ;  and  is  it  n«>t  merely  an  extension  of  the  actual  (not  the  alleged) 
cause  that  saved  the  black  pigs  ? 

Oeological  and  Palceontological  Records.^— The  author  tells  us  that  in 


*  As  statetl  at  p.  82. 

t  It  must  not  be  understood  that  from  this  we  advocate  the  theory  of 
"  spontaneous  generation  ; "  we  are  simply  cousideriiig  it  from  the  author's 
|H>int  of  view. 

t  Pagim  l.TO,  l.*)l.    This  is  Mr.  Darwin's  argument. 
{  Page  ai,  et  stM|. 


REVIEWS.  399 

these  records  there  can  be  no  cavilling,  as  in  the  histories  of  human  origin 
'*  Nature's  records,"  he  says,  **  are  laid  clearly  before  us,  and  the  facts  state 
themselves;  the  question  of  the  credibility  of  the  natural  record  will 
require  but  little  consideration. 

We  are  at  a  loss  to  know  why  this  statement  was  advanced  by  the 
author.  It  leads  the  reader  to  suppose  that  there  can  be  no  quibbliuflr  in 
regard  to  geological  or  palseontological  evidence,  but  the  sequel  shows  that 
not  only  is  that  evidence  very  scanty,  but  what  there  is  of  it  is  liable 
to  extreme  misinterpretation.  He  even  goes  so  far  as  to  say  that  if  maa 
had  access  "  to  every  part  of  the  earth  (instead  of  only  to  '  about  the 
140,000th  part  of  the  accessible  earth'),  and  had  made  sections  of  the 
whole,  and  put  them  all  together,  even  then  his  record  must  of  necessity 
be  imperfect." 

The  fact  is  that  the  records  of  nature  pretty  much  resemble  those  of 
man  ;  and  a  comparison  of  the  two  records  is  calculated  to  impress  even 
the  most  sceptical  with  the  wonderful  unity  and  all-pervading  influence 
exercised  by  that  Eternal  Mind,  which  is  gradually  initiating  us  into 
the  mysteries  of  nature,  and  instructing  us  in  regard  to  the  history  of 
the  universe. 

In  the  world's  physical  history  we  have  certain  grand,  well-defined  eras ; 
and  so  also  in  the  history  of  our  race.  Strata,  whoso  characters  are  unmis- 
takeable  stand  side  by  side  with  dynasties  and  empires,  regarding  which 
we  have  an  extensive  fund  of  general  knowledge.  How  long  the  strata 
were  in  arriving  at  their  present  state,  or  for  what  length  of  time  they 
were  uppermost,  is  at  present  very  doubtful  ;  what  numbers  of  centuries 
the  empires  or  dynasties  were  dominant,  or  the  period  which  elapsed 
between  their  rise  and  fall,  is  in  many  cases  equally  debateable. 

So,  too,  we  have  well-marked  records  of  the  animals  which  inhabited 
the  globe  during  the  depositions  of  the  various  strata ;  and  their  remains 
enable  us  to  reconstruct  and  vivify  and  compare  each  group  with  its  pre- 
decessors, or  with  those  that  succeeded  them.  The  same  obtains  in 
human  history,  where  sepulchres,  mummies,  hieroglyphics,  arms,  imple- 
ments, and  other  antiquarian  treasures  are  the  indestructible  traces  which 
enable  us  once  more  to  recall  the  different  peoples  to  life,  and  to  study 
their  character  and  instincts.  In  both  classes  of  facts  our  knowledge  is 
daily  increasing,  and  no  one  can  with  justice  say  that  one  record  is  more 
reliable  than  the  other,  nor  predict  with  safety  that  "  all  human  know- 
ledge must  stop  somewhere." 

When  the  author  gives  a  "  practical "  definition  of  "  species "  (one, 
by  the  way,  which  is  very  convenient  for  his  argument),  and  falls  back  com- 
pletely upon  structural  differences  ;  and  when  he  states  that  '*  whether  a 
physiological  test  between  species  exist  or  not,  it  is  hardly  ever  applicable 
by  the  practical  naturalist ;  "*  he  should  remember  that  as  his  definition  was 
derived  from  animals  "  in  a  state  of  nature,"  it  is  only  right  to  ascertain 
whether  or  not  Nature  herself  applies  a  test  of  species.  Or,  to  speak 
more    plainly,    whilst  he  was    careful  not  to  omit  the  mention  of  any 


*  P.  100. 
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etidcnce  which  lie  coald  find  in  artificial  breeding,  or  in  nature,  to  thow 
that  animBla  might  be  and  haic  been  produced  by  his  prueeas  of  seleclion, 
which  differ  from  another  so  widely  in  tliclr  ftrueturt  as  t«  eonatituM 
apparent  species,  would  it  not  have  been  fiiir  to  Buch  of  his  readen  and 
hearers  aa  are  uninformed  on  the  subject,  to  lay  Blrea;  npon  those  obittttitt 
presented  by  Nature  heraelf  to  the  ainal^matiui)  of  aehiowledged  specietl 
Is  it  not  a  foci  that  tlie  higher  animals  are  endowed  with  inatiaeta 
(/unetionaf  altributes  so  to  speak)  which  act  as  a  repelling  infiuenoe 
between  species  and  (irerent  tliem  from  breeding  at  aU,"  and  are  not  tba 
lower  forms  of  existence  (such  as  insects)  actually  furnished  with  append- 
agea,  ilructurai  peculiarities,  which  render  a  fusion  of  fpecies  ithtolitUtf 
impottibU  ? 

Indeed,  leaving  the  domestic  anintals  out  of  the  question,  and  pulUng 
that  Btock-esample  the  Rock  pigeon  aside  for  a  moment,  we  woaid  uk 
our  author  whether  there  is  any  property  of  "  species  "  iji  nature,  any 
one  of  its  numerous  designations  so  prominent  anil  immutable  ss  the 
physiological  bar  to  cross- breeding.  This  may  or  may  not  affect  the 
question  at  issue,  but  when  the  author  dwells  npon  the  "capricious 
cliaracter  of  sterility,"  and  rakes  up  all  the  eTiilence  he  can  find  La  faroar 
of  a  theory  which  lie  is  subjecting  U>  a  "critical  examination,"  it  sppean 
but  just  to  his  hearers  to  tell  them  not  only  what  is  abnormal,  but  also 
what  is  almost  the  undeviating  rule  in  nature.  For  after  all  it  moat  ba 
remembered  that  Mr.  Darwin  seeks  to  prove  that  new  spedes  haTe  been 
found  in  nature  and  by  natural  selection  ;  and  even  if  he  produces  a  Dew 
species  by  artificial  breeding,  *'  analogy  may  be  a  deceitful  guide." 

And  now,  finally,  we  come  to  the  question  of  Man  ;  a  subject  which  w» 
approach  with  "  Immiilty  and  hesitation  "  akin  to  that  which  the  aothvt 
experienced  when  he  dealt  with  the  "  great  art  and  mystery  "  of  pigeon 
breeding,  and  one  upon  which  in  all  earnestness  "  a  man  must  not  apeak 
lightly." 

The  author  believes  that  man  ia  an  improvement  from  some  lower 
animal ;  but  in  this  he  tells  us  that  he  Is  espressing  not  Mr.  Durwin's,  hut 
his  own  view  ;  and  he  proceeds,  popularly  and  very  briefly,  to  communicate 
to  the  masses  his  well-known  opinions  on  this  subject. 

Here,  again,  we  confess  ourselves  greatly  disappointed.  There  can  be 
no  doubt  tliat  the  author  carries  with  him  the  approval  of  a  large  number 
of  the  loading  physiologists  of  the  day  in  his  views  concerning  the  allq^ 
ttrttetural  differences  between  man  and  the  ape ;  but  from  the  illustration 
before  us  we  should  say  that  it  is  an  easier  task  for  him  to  pull  down  an 
edifice  than  it  is  to  build  it  up  afresh  with  the  old  materials. 

Man  is  no  longer  to  be  judged  by  structural  pcculiaritie:^,  he  tells  na; 
and  first  be  proceeds  to  drive  his  opponents  out  of  the  field  before  iinrtaning 
himself  in  their  place,  and  introducing  a  new  r^me. 

He  has  been  asked,  he  says,  haw  he  accounts  for  the  vast  intellectn»l 


*  We  lay  stress  upon  these  words,  because  the  i 
that  the  results  of  an  intercrossing  of  species  produc 
(when  it  occurs]  to  that  of  varieties. 
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difference  that  exists  between  man  and  the  ape,  as  compared  with  the 
almost  imperceptible  structural  variations  between  them ;  whilst  at  the 
same  time  he  affirms  that  all  functions — ^intellectual,  moral,  &c. — are  the 
result  of  structures. 

Here  is  the  reply  : — 

There  is  a  great  misconception  as  to  the  "  real  relations  which  exist 
between  structure  and  function,  between  mechanism  and  work."  Although 
one  is  related  to  the  other,  function  being  "  the  expression  of  molecular 
forces  and  arrangements,"  yet  it  does  not  follow  that  one  must  keep  pace 
with  the  other ;  and  if  it  could  be  shown  "  that  a  variation  in  function 
which  follows  on  a  variation  in  structure  may  be  enormously  greater  than 
the  variation  in  structure,  then,  you  see,  the  objection  falls  to  the  ground." 

But  of  course  this  is  an  'Miypothesis,"  and  one  which,  it  might  be 
thought,  could  easily  be  proved  by  natural  phenomena  in  the  same 
manner  as  the  Darwinian  hypothesis.  The  author,  however,  prefers 
having  recourse  to  the  mechanical  w^orld  for  his  evidence,  and  proceeds  to 
tell  his  hearers  that  he  w^ill  take  two  watches,  '*  made  by  the  same  maker, 
and  as  completely  alike  as  possible,  and,  laying  them  side  by  side,  will  set 
them  going."  He  then,  with  the  aid  of  a  pair  of  pliers,  •just  lightly  crashes 
together  the  bearings  of  the  balance-wheel  "  of  one  of  them,  and  the  watch 
BO  treated  will  cease  to  go.  Thus, he  says,  a  "slight  structural  alteration*' 
leads  to  "an  infinite  difference  in  the  performance  of  the  functions  of  these 
two  instruments." 

Passing  from  meclianical  art  to  the  natural  world,  he  says  that  it  is  the 
power  of  speech  which  makes  man  what  he  is ;  that  a  slight  imperfection 
or  derangement  in  his  organs  of  speech  would  make  man  dumb ;  that 
"a  race  of  dumb  men,  deprived  of  all  communication  with  those  who  could 
speak,  would  belittle  indeed  removed  from  the  brutes  ;"  and  that  "the 
moral  and  intellectual  difference  between  them  (such  men)  and  ourselves 
would  be  practicnlly  infinite,  whilst  the  naturalist  would  not  be  able  to 
find  a  single  shadow  of  even  specific  structural  difference." 

The  author  has  expressed  such  contempt  for  "  inductive  and  deductive 
philosophy"  (and  perhaps  with  justice,  in  speaking  to  the  working 
classes),  that  we  feel  almost  disposed  to  follow  his  directions  and  weigh 
his  argument,  as  he  endeavoured  to  test  Mr.  Darwin's  hypothesis— namely, 
by  analogies  in  every-day  life.  But  we  have  no  more  space  for  long 
stories,  so  we  must  be  excused  if  we  in  this  instance  revert  to  the  old 
system,  and  thus  endeavour  to  ascertain  whether  the  reasoning  is  sound 
and  conclusive,  and  whether  the  propositions  are  based  upon  facts. 

This  appears  to  be  the  author's  argument : — 

1st.  Slight  variations  in  structure  may  produce  immense  differences  in 
the  accompanying  function,  which  is  the  expression  of  structure. 

2nd,  Of  two  watches  made  exactly  alike,  you  may  stop  the  function  of 
one  (which  function  is  its  rat«  of  going)  by  slightly  altering  its 
mechanism.  And^  again^  speech  is  the  function  which  distinguishes 
man  from  the  brutes,  and  speech  is  the  result  of  a  slight  structural 
attribute,  which,  being  deranged  or  rendered  imperfect,  induces 
dumbness. 

3rdly.  Therefore,  a  trifling  difference  in  the  structure  of  man  (the  im- 
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perceptible  change  which  might  be  caused  in  his  glottis)  is  followed 
by  an  infinite  variation  in  function  (speech  or  dumbness^  as  tlie 
case  may  be,  and  its  results). 

As  in  the  former  case,  the  argument  may  seem  clear  and  conclusive  to 
our  author  ;  but  it  is  not  so  to  our  apprehension. 

The  first  proposition,  which  it  is  unecessary  to  repeat,  is  denied  by  his  op- 
ponents, or  rather  he  undertakes  to  prove  its  accuracy,  and  that  he  seeks  to 
do  in  his  second.  But  his  second  does  not  appear  to  us  to  consist  of  facts, 
for  in  dealing  with  the  watches  he  neither  brings  about  a  structural  alte- 
ration, such  as  he  requires  for  his  argument,  nor  does  that  alteration 
result  in  a  variation  in  functional  action  (for  that  is  the  point  at  issue). 
He  simply  injures  Uie  mechanism,  and  completely  arrests,  or  destroys,  its 
functional  action.  If  the  author  had  shown  that  by  effecting  some  im- 
perceptible change  in  the  mechanism  of  one  watch,  he  could  make  it  go 
immeasurably  faster  than  the  other,  then  his  simile  >yould  have  been  ap- 
propriate ;  but  we  could  not  have  accepted  it  as  evidence  in  favour  of  his 
aigument.  It  would  then  only  have  been  a  simile  ;  but  as  it  now  stands,  it 
is  not  even  a  pertinent  one.  Had  the  author  told  us  to  place  by  the  side 
of  these  watches  two  men  made  by  the  same  Maker,  and  as  completely 
alike  as  possible  ;  and  that  if  we  or  the  Maker  (the  Maker  in  preference, 
as  He  understands  His  handiwork  the  best)  were  to  derange  some  minute 
vital  organ,  he  would  cease  to  live,  and  that  all  his  vital  functions  would  be 
stopped,  we  should  have  said  that  the  analogy  holds  good,  and  should  have 
seen  in  it  an  evidence  of  the  feeble  tie  that  unites  body  and  soul.  But  as 
it  stands,  it  does  not  bring  us  a  step  nearer  to  a  conclusion,  being  simply 
irrelevant,  and  we  must  pass  it  by ;  and  proceeding  to  the  natural  illus- 
tration, man's  speech,  we  take  exception  to  it  on  the  ground  that  it 
assumes  as  a  fact  what  is  not  so,  namely,  that  it  is  speech  which  *'  con- 
stitutes and  makes  man  what  he  is,"  &c. 

In  the  first  place,  speech  is  a  mere  instrument  of  the  mind;  and, 
secondly,  it  is  not  by  any  means  so  infallible  an  instrument  as  the  hand 
(aided,  of  course,  by  the  chisel,  the  pen,  or  the  pencil).  It  is  certainly  not 
tradition  which  has  ''  enabled  man  to  record  his  experience,"  and  con- 
stituted him  what  he  is  at  present.  And,  finally,  it  is  very  doubtful 
whether  a  race  of  dumb  men,  circumstanced  as  the  author  states,  would  be 
so  degraded  as  he  seems  to  think.  Their  progress  would  be  slow,  but 
their  human  attributes  would  not  be  extinguished  by  the  absence  of  this 
one  faculty.* 

Now  if  these  exceptions  which  we  have  made  to  the  author's  propo- 
sitions be  well  grounded,  he  has  simply  failed  (as  far  as  his  examples  go) 
to  prove  that  a  "  variation  in  function,  which  follows  on  a  variation  in 
Btmcture,  may  be  enormously  greater  than  the  variation  in  structure  ;" 
but  if  he  had  proved  this  exceptional  law  (and  we  apprehend  that  the 
author  does  not  regard  it  as  a  general  one),  still  we  should  have  protested 


♦  We  should  add  that  precisely  the  same  mode  of  treatment  has  been 
adopted  by  the  author  in  dealing  with  his  inen^  as  with  his  watches.  He  does 
not  oring  about  an  immense  variation  in  function  ;  but,  as  in  the  case  of 
the  watches,  he  completely  stops  the  functions  of  one  of  them. 


REVIEWS.  403^ 

against  its  application  to  the  nature  of  man,  in  the  sense  in  which  the 
author  applies  it ;  namely,  that  the  advantage  which  he  has  over  the  lower 
animals  in  being  able  to  speak,  *'  constitutes  and  makes  him  what  he  is ;" 
and  we  believe  that  in  so  doing  we  should  have  the  approval  of  our 
readers ;  and  perhaps,  after  mature  consideration,  that  of  our  author. 

In  another  place,*  we  thus  endeavoured,  in  a  familiar  manner,  to 
point  out  the  characteristic  which  dbtinguishes  man  from  the  lower 
animals : — 

**  The  advocates  of  such  theories  as  that  of  Darwin,  and  those  who  refnsn 
to  acknowledge  some  trifling  attribute  of  man's  bodily  nature  as  a  sufficient 
evidence  to  justify  his  severance  from  the  lower  animals,  are  even  in  this 
enlightened  age  branded  as  heretics  and  infidels,  and  the  more  charitably, 
disposed  speak  of  their  doctrines  in  a  fearful  whisper.  But  is  it  not  far 
more  '  orthodox '  to  discard  such  trifling  considerations,  and  seek  the 
true  characteristics  of  our  race  in  those  mental  attributes  by  virtue  of 
which  man  towers  so  high  above  his  inferior  companions  on  earth  ?  Is 
not  the  power  to  write  the  name  of  his  Maker  a  more  obvious  distinction 
than  the  *  opposable  thumb '  with  which  he  holds  his  pen  to  perform  the 
act?  Are  not  the  mental  qualities  that  enable  him  to  appreciate  the 
beneficence  of  that  Maker  far  more  important  attributes  of  his  nature 
than  any  trifling  peculiarity  in  the  temporary  and  perishable  organ  by 
which  his  mind  operates  1 " 

In  the  same  place,  too,  we  referred  with  satisfaction  to  the  opinions  of 
one  who  claims  a  higher  title  to  be  heard  on  such  matters  than  we  do ; 
and  the  particular  expression  which  seemed  to  call  for  our  approval  was 
this: — 

**  For  whether,  as  some  think,  man  is  by  his  origin  distinct  from  all 
other  living  beings,  or  whether,  as  others  suppose,  he  is  the  result  of  the 
modification  of  some  other  mammal,  his  duties  and  his  aspirations  must,  I 
apprehend,  remain  the  same.  The  proof  of  his  claim  to  independent 
parentage  will  not  change  the  brutishness  of  man's  lower  nature ;  nor, 
except  to  those  valet  souls  who  cannot  sec  greatness  in  their  fellow  because 
his  father  was  a  cobbler,  will  the  demonstration  of  a  pithecoid  pedii^reet 
one  whit  diminish  man's  divine  ric;ht  of  kingship  over  nature,  nor  lower 
the  princely  dignity  of  perfect  mannood,  which  is  an  order  of  nobility,  not 
inherited,  but  to  be  won  by  each  of  us,  as  he  consciously  seeks  good  and 
avoids  evil,  and  puts  the  faculties  with  which  he  is  endowed  to  their 
fittest  use." 

In  this  definition  of  the  nature  of  man,  as  compared  with  the  lower 
animals,  no  reference  is  made  to  his  organ  of  speech ;  but  his  characteristic 
attributes  are  found  in  the  mindy  and  in  his  conscious  power  of  discri- 
minating between  right  and  wrong.  Ills  prerogative  is  not  any  unim- 
portant structural  feature,  nor  yet  liis  function  of  speech — it  is  his  moral 
nature^  and  we  accepted  this  definition  from  its  author,  Professor  Huxley ,{ 
as  an  earnest  of  something  nobler  that  was  concealed  in  the  background. 


*  The  Times,  April  3, 1801.    «  Natural  History,"  by  John  Hunter  : 
Review. 

t  t.0.,  descent  from  the  ape. 

X  **  Natural  History  Review,"  No.  I.,  1861,  p.  67. 
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But  in  the  present  work  we  seek  in  vain  for  the  recognition  of  man's 
relif^ous  nature,  and  we  are  tempted  to  inquire  whether  the  conviction  of 
his  *' pithecoid  pedigree"  has,  after  all,  entailed  with  it  a  less  nohle 
estimate  of  his  character,  in  contradiction  to  the  very  principles  laid  down 
in  the  foregoing  extract,  and  whether  we  are  to  understand  that  he  is  now 
hung  up  a  little  higher  than  the  parrot  and  the  jackdaw.  We  prefer, 
however,  to  abide  by  the  old  definition  of  years  gone  by,  and  to  hope  on  for  a 
recognition  of  his  noblest  attribute — ^his  faith  in,  and  reverence  for,  an 
invisible  Creator. 

And,  finally,  we  must  be  excused  if  we  indulge  in  a  little  personality, 
which  is  indispensable  to  a  full  statement  of  our  reasons  for  having  given 
such  prominence  to  this  little  work. 

Had  it  emanated  from  an  ignorant  fanatic,  or  from  some  unknown 
scribbler,  who  would  seek  through  the  enunciation  of  extreme  views  to 
obtain  notoriety  where  fame  was  unattainable,  we  should  have  ignored  ita 
existence.    But  it  b  not  so ;  and  if  we  may  judge  by  rumour — 

**  A  pipe. 
Blown  by  surmises,  jealousies,  conjectures," 

and  not  usually  given  to  undeserved  laudation,  the  author  of  this  treatise 
is  a  gentleman  who,  through  the  affection  which  he  inspires  in  his  students 
(young  men  whose  opinions  will  mould  the  fair  form  of  Science,  God*8 
handmaid,  in  the  future,  and  to  whom  Mr,  Darwin  appeals  for  judgment  en 
his  labours)^  through  his  generosity  and  kindness  to  rising  men  of  his  own 
profession,  and  through  his  daily  increasing  fame  arising  from  his  re- 
searches in  the  field  of  science,  is  likely  to  exercise  a  wide  and  permanent 
influence  on  every  class  of  society.  We  should  be  undeserving,  therefore, 
of  the  confidence  to  which  we  aspire,  if  we  failed  to  direct  public  attention 
to  what  appears  to  us  unsound  reasoning  in  a  work  written  by  such  a 
man,  and  directed  to  the  particular  class  for  whose  instruction  these  lectures 
have  been  published. 

Postscript. — Since  the  foregoing  notice  was  concluded,  we  have  re- 
ceived Professor  Huxley's  work  on  "  Man's  Place  in  Nature."  We,  of 
course,  reserve  our  judgment  on  its  merits  until  we  have  read  it  carefully. 
Meanwhile,  we  may  mention  that  whilst  the  author  employs  more  caution 
in  speaking  of  Mr.  Darwin's  hypothesis  in  this  later  work,  which  is 
intended  for  scientific  men  and  the  general  public,  yet  a  hasty  glance  over 
its  contents  affords  us  no  opportunity  of  recalling  anything  that  we  have 
said  concerning  the  one  here  reviewed,  which  was  specially  addreased  to 
the  working  classes. 


405 


MISCELLANEA. 


SCIENCE  ON  THE  CONTINENT. 

New  Methods  op  Enoravino.— Efforts  have  been  made  in  all  direc- 
tions to  sufyersede  the  art  of  the  engraver  by  mechanical  and  philosophical 
means,  and  many  plans,  more  or  less  available,  have  been  adopted  or 
published  from  time  to  time  ;  but  M.  Dulos,  member  of  the  Academy  of 
Sciences,  and  engraver  to  the  Imperial  Board  that  has  the  charge  of  the 
roads  and  bridges  of  France,  has  recently  made  public  a  very  ingenious 
system  which  he  has  practised  for  some  considerable  time.  His  process,  to 
adopt  his  own  words,  is  based  on  the  following  facts : — "  If  quicksilver  be 
thrown  upon  a  horizontal  plate  of  silver  or  copper  silvered,  upon  which 
any  design  has  been  traced  with  varnish,  the  mercury  will  dispose 
itself  on  the  unvarnished  portions  of  the  plate  and  assume  a  convex  form 
of  a  certain  height.  The  same,  as  is  well  known,  will  occur  when  water 
is  poured  on  a  plate  of  ground  glass  on  which  a  design  has  been  traced 
with  any  fatty  substance.  In  short,  any  liquid  will  act  in  the  same 
manner,  when  brought  into  contact  after  the  same  fashion  with  substances 
for  which  it  has  different  degrees  of  affinity." 

The  methods  employed  by  M.  Dulos  are  as  follows : — For  the  produc- 
tion of  an  engraving  to  be  printed  by  the  copper-plate  press,  he  produces 
the  writing  or  design  by  means  of  lithographic  ink,  or  chalk,  or  some  other 
similar  greasy  composition,  on  a  plate  of  silver  or  silvered  copper ;  and 
then  he  deposits  on  the  plate  so  prepared  a  thin  coating  of  copper  or  iron, 
by  the  galvanic  process,  leaving,  of  course,  the  design  uncovered.  The 
ink  or  chalk  is  then  removed  by  means  of  turpentine,  and  the  design 
appears  in  silver,  while  the  whites  or  interstices  are  represented  by  the 
deposited  iron  or  copper.  Mercury  is  then  thrown  on  the  plate  and 
attaches  itself  to  the  silver  only,  and  the  excess  being  swept  from  the  iron 
by  means  of  a  very  soft  camel-hair  pencil,  the  design  itself  is  represented 
by  the  convex  surface  of  tlie  mercury.  A  mould  is  then  carefully  taken 
in  plaster  or  melted  wax  ;  the  surface  of  this  is  metallized  and  casts  taken 
from  it,  by  means  of  the  galvanic  pile,  which  serve  as  the  printing  plates. 
For  letter-press  printing,  the  design  is  drawn  on  a  copper  plate^  and  a  thin 
coating  of  silver  is  deposited  on  those  parts  not  tonched  by  Um  dxmwing 
material ;  the  latter  is  then  removed  either  by  toxpentina  or 
copper  portions  thus  exposed  are  oxidised,  and  the  opf" 
as  before  described.  An  intaglio  plate  may  alaa 
copper  for  the  writing  or  drawing,  depodting  t^ 
removing  the  ink  or  chalk  and  depoalting  ti 
Another  and  apparently  •aperior  node  of 
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fusible  metal  mixed  with  a  small  portion  of  mercury,  in  place  of  the  latter 
only  ;  when  this  mixture  is  melted  it  acta  in  the  same  manner  as  mercury^ 
and  when  cold  the  copper  may  be  deposited  directly  upon  it,  and  the 
necessity  for  the  wax  or  plaster  model,  and  copper  matrix,  done  away 
with.  The  methods  above  detailed  are  not  however  suitable  for  delicate 
work,  the  removal  of  the  excess  of  the  mercury  or  of  the  fusible 
amalgam  endangering  fine  lines.  For  superior  purposes,  therefore,  M. 
Dulos  makes  uses  of  an  amalgam  of  copper  which  he  lays  on  a  silver 
plate,  upon  which  the  design  is  already  drawn,  by  means  of  a  silvered 
roller  which  deposits  the  amalgam  on  the  exposed  silver  portions  of  the 
plate,  but  leaves  the  iron  coating  entirely  free.  The  Academy  of  Sciences 
has  appointed  a  commission  to  report  on  these  processes,  and  the  result  is 
awaited  with  considerable  interest. 

Heliochromy.* — A  recent  report,  by  M.  Niepce  de  Saint- Victor,  to  tlie 
Academy  of  Sciences,  contains  much  matter  of  interest,  not  only  as 
regards  the  photography  of  colours,  but  also  in  connection  with  the 
great  question  of  the  spectrum  analysis.  It  is  well  known  that  yellow  is 
the  colour  which  presents  the  greatest  difficulties  to  the  photographer,  and 
especially  in  heliochromy ;  but  M.  Niepce  de  Saint-Victor  has  at  length 
succeeded,  as  he  informs  us,  in  producing  the  yellow  tints  with  certainty, 
and  in  connection  with  other  colours.  Previously,  he  says,  he  could 
obtain  red,  blue,  and  green  ;  but  whenever  yellow  came,  it  was  always  by 
accident.  The  means  by  which  he  at  length  succeeded  in  reproducing 
yellow  tints,  was  by  the  substitution  of  a  bath  of  hyperchloride  of  soda 
in  place  of  potash.  The  recipe  given  for  this  bath  is  as  follows : — '*  Take 
fresh-made  hyperchloride  of  soda,  marking  C°  of  the  areom^tre,  mix  it 
with  an  equal  quantity  of  water,  and  add  alcohol  in  proportion  of  one-half 
per  cent,  of  the  soda  ;  raise  the  mixture  to  the  temperature  of  70**  or  80® 
centigrade  (say  160°  to  176°  Fahrenheit),  pour  it  into  a  flat  dish,  then 
plunge  the  silver  plate  into  the  bath  for  a  few  seconds,  agitating  the 
solution  at  the  same  time,  until  the  plate  assumes  an  almost  black  tint ; 
then  rinse  it  in  plenty  of  water,  dry  it  over  a  spirit-lamp,  and  warm  the 
plate  as  much  as  necessary.  A  bath  containing  six  or  seven  ounces  of  the 
solution  is  sufficient  for  the  preparation  of  five  or  six  quarter-sized  plates. 
With  plates  thus  prepared  the  colours  are  produced  very  brilliantly, 
especially  by  direct  contact,  and  the  blacks  are  often  given  in  all  their 
intensity.  For  the  camera,  M.  Niepce  de  Saint-Victor  recommends  that 
the  plates  should  not  have  too  thick  a  coat  of  chlorate  of  silver,  and  that 
they  should  be  of  a  fine  cherry-coloured  tint  after  being  heated  ;  he  also 
says,  that  the  plate  should  be  covered  with  a  varnish  with  chlorate  of  lead 
for  its  basis,  As  regards  the  fixing  of  the  colours,  M.  Niepce  de  Saint- 
Victor  announces,  that  he  has  succeeded  in  getting  them  to  last  a  much 
longer  time  than  he  was  formerly  able  to  do,  (but  not  yet  in  making  them 
permanent),  and  the  best  means  he  has  yet  discovered  for  this  purpose,  is  the 
tincture  of  benjamin  of  Slam,  applied  to  the  plate  when  the  latter  is  warm. 


*  The  process  of  photography  in  which  pictures  are  obtained  in  their 
natural  colours. 
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After  it  is  dry^  the  plate  should  he  warmed  again,  in  order  to  drive  off  a 
little  of  the  henzoic  acid.  By  these  means,  he  says  that  he  has  heen  ahle 
to  preserve  the  colours  for  three  or  four  days,  in  an  apartment  fully  exposed 
to  a  July  sun. 

That  part  of  the  memoir  which  relates  to  the  different  effects  of  the 
so-called  primitive  and  hinary  colours  is  highly  important.  It  declares  all 
secondary  colours  to  be  decomposed  in  the  process  of  Heliochromy  ;  and  in 
order  to  show  the  effect  of  light  on  a  mixed  colour,  he  selects  green  aa 
affording  the  most  remarkable  instance.  If,  he  says,  the  green  be  natural, 
such  as  that  of  the  emerald,  of  arsenite  of  copper,  of  oxide  of  chromium,  of 
sulphate  of  nickel,  of  green  carbonate  of  copper,  it  will  be  reproduced  on 
the  heliochromic  plate  ;  but  if  it  be  a  mixed  green,  formed,  for  instance,  of 
chrome  yellow  and  Prussian  blue,  that  of  a  fabric  dyed  with  a  similarly 
mixed  colour,  or  of  glass  coloured  by  means  of  yellow  and  blue  pigments 
mixed,  then  the  product  by  the  heliochromic  process  is  invariably  blue, 
whether  produced  by  direct  action  or  in  the  camera.  Again,  a  light  blue- 
coloured  and  a  light  3'ellow  glass  placed  together  produce  a  fine  transparent 
green  ;  but  whatever  be  the  period  of  exposure,  and  however  the  glasses 
are  placed,  whether  the  blue  be  above  or  below,  or  even  if  it  be  imprisoned 
between  two  yellow  glasses,  the  result  is  invariably  not  green,  but  blue. 

In  like  manner,  a  red  and  yellow  glass  placed  together,  produce  an 
orange  colour  when  held  up  to  the  light ;  but  they  uniformly  give  red 
only  to  the  heliochromic  plate  :  a  red  and  blue  glass  in  combination  pro- 
duce at  first  a  violet  colour  on  the  plate,  which  is  of  itself  red,  but  it  soon 
changes  to  blue.  Paper  coloured  green  by  means  of  the  leaves  of  trees,  or 
by  the  vert  de  vessie,  French  "  Chinese  green  "  (extracted  from  the  buck- 
thorn), acts  very  slowly  upon  the  plate,  but  eventually  produces  a  greyish- 
blue  tint,  and  the  same  occurs  on  attempting  to  reproduce  natural  foliage 
of  a  grass-green  colour  by  means  of  the  camera.  But  if  the  leaves  are  of 
a  bluish-green  tint,  such,  for  example,  as  those  of  the  dahlia,  the  blue 
produced  on  the  plate  is  more  decided  ;  whereas,  dead  leaves,  of  a  yellow  or 
red  colour,  produce  on  the  plate  yellow  or  red,  more  or  less  pure,  according 
to  the  absence  of  the  blue  matter  which  has  been  shown  to  give  the  green 
colour  to  foliage.  The  eye  in  the  feather  of  the  peacock's  tail  is  well  repro- 
duced on  the  plate  in  the  camera,  the  colour  var}'ing  between  blue  and 
green,  according  to  the  angle  of  incidence  at  which  the  light  is  allowed  to 
fall  on  the  plate.  This  report  seems  to  hold  forth  a  fair  promise,  that 
should  Heliochromy  fail  in  its  direct  intention,  it  may  afford  valuable  aid 
in  the  important  inquiry  into  the  composition  of  the  solar  spectrum,  and 
in  the  evolution  of  a  true  theory  of  colours. 

BoNELLi*s  Printing  Telkgraph. — A  governmental  inquiry  is  now 
being  made  into  this  invention,  which  is  in  operation  in  England,  and  is 
said  to  be  capable  of  printing  500  despatches  of  twenty-five  words  each 
per  hour,  an  achievement  which,  it  is  admitted,  would  require,  under  the 
system  in  use  here,  twenty  wires  and  fifty  clerks  ;  if  the  trials  give  a  satis- 
factory result,  it  is  said  that  M.  Bonelli's  arrangement  will  be  at  once 
adopted  on  the  Paris,  Lyons,  and  Marseilles  line  of  railway. 

Non-Arsenical  Green  Pigment. — The  Chemisch-technische  Mittheil- 
ungen  contains  an  account  of  a  new  green  colour.    Dr.  Eisner  having 
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had  occasion  to  test  a  powder  called  green  cinnabar^  found  that  it  was  oom- 
posed  of  Prussian  hlue  and  chrome  yellow,  and  reports  that^  although 
from  the  nature  of  the  prussian  blue  it  is  not  applicable  for  the  painting 
of  walls  containing  lime,  or  fit  for.colouring  sweetmeats  and  other  edible 
compounds,  it  is  well  adapted  to  supply  the  place  of  the  dangerous 
arsenical  green  pigments  used  in  paper  staining,  and  may  be  produced 
in  every  shade,  from  the  lightest  to  the  darkest.  The  following  is  the 
method  given  for  producing  the  pigment : — Mix  together,  in  the  first  place, 
solutions  of  yellow  chromate  and  yellow  prussiate  of  potash ;  next  take 
solutions  of  the  aeetate  of  lead  and  iron ;  mix  these  also  together  and  then 
with  the  former  compound,  and  a  green  precipitate  will  be  produced,  the 
tint  of  which  will  depend  -on  the  proportions  of  the  various  ingredients ; 
the  greater  the  quantity  of  the  prussiate  of  potash  and  acetate  of  lead 
employed,  the  lighter,  of  course,  will  be  the  colour.  The  precipitate  must 
be  carefully  washed  and  dried  with  a  gentle  heat.  Dr.  Eisner  recommends 
the  production  of  the  acetate  of  iron  by  the  precipitation  of  a  solution  of 
acetate  of  lead  by  means  of  sulphate  of  iron,  and  the  filtering  the  residuary 
liquor. 

Thb  Effect  of  Syrups  on  Linen. — A  French  chemist  has  made  some 
interesting  experiments  on  the  effect  of  syrup  on  textile  fabrics.  A  piece 
of  cambric  was  bi*ought  to  him  wlilch  seemed  to  have  been  burned  by 
an  acid,  but  which  in  fact  had  only  had  some  drops  of  syrup  of  tolu 
dropped  upon  it.  The  chemist,  M.  P.  Dor^,  tested  the  remainder  of  the 
liquid,  and  found  it  perfectly  pure,  consisting  only  of  balsam  of  tolu, 
sugar,  and  water.  He  then  dropped  some  of  the  same  syrup  on  a  piece 
of  linen  and  dried  it,  and  found  to  his  surprise  that  it  had  rendered 
the  fabric  perfectly  rotten.  He  sought  fur  the  cause  of  this  apparent 
phenomenon,  and  came  to  the  conclusion  that  it  resulted  simply  from  the 
rigidity  given  to  the  fibres  by  the  absorption  of  the  sugar.  It  is  well 
known  that  frozen  linen,  or  that  which  has  been  much  starched,  is  brittle 
from  a  like  cause.  M.  Dore  says,  that  certain  French  weavers  strengthen 
the  threads  of  their  warps  by  means  of  paste,  but  that  as  the  effect  would 
be  lost  by  dryness,  the  unfortunate  men  are  compelled  to  work  in  damp 
rooms  and  even  in  cellars. 

Mechanical  Perforation  of  Rocks. — A  young  engineer  named 
Leschot,  has  invented  a  curious  method  of  piercing  rocks  for  mining 
purposes.  Many  attempts  have  been  made  in  this  direction,  but  with 
little  success,  and  M.  Leschot  has  hit  upon  the  happy  expedient  of  cutting 
out  a  solid  cylindrical  piece,  instead  of  making  his  machine  act  upon  the 
whole  surface  of  the  matter  to  be  removed,  thereby  avoiding  an  immense 
amount  of  labour,  and  wiving  a  vast  deal  of  time.  The  new  cutter  is 
tubular,  and  its  effect  is  to  isolate  a  small  column  of  the  material,  which 
can  easily  be  removed  by  the  action  of  a  wedge.  It  consists  of  an  iron 
tube  whose  outer  diameter  is  equal  to  that  of  the  required  hole,  and 
furnished  with  a  steel  ring  carrying  what  may  be  called  a  crown  of 
diamonds.  The  tubular  piercer  is  made  to  revolve  by  machinery,  and  is  at 
the  same  time  pressed  forward,  making  a  circular  incision  in  the  rock,  and 
the  dust  is  prevented  from  accumulating  by  a  current  of  water  which  is 
forced  down  the  tube,  and  which  at  the  same  time  prevents  the  heating  of 
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the  cutter.  That  such  a  tool  will  make  its  way  into  a  rock  is  evident ; 
the  question  is  at  what  rate  and  at  what  cost.  The  following  are  the 
particulars  furnished  on  that  head  : — The  power  of  one  man,  aided  by  a 
winch  and  gearing,  is  declared  to  be  sufficient  to  cause  the  tool  to  enter 
hard  granite,  at  the  rate  of  about  half  an  inch  a  minute ;  and  one  quarter 
of  a  horse  steam  power  will,  it  is  said,  produce  nearly  double  that  amount 
of  work.  A  cylindrical  piece  of  granite,  more  than  10  inches  long,  and 
1^  in  diameter,  is  said  to  have  been  removed  in  IS^  minutes,  leaving,  with 
the  portion  cut  away  by  the  tool,  a  hole  of  nearly  2  inches  diameter.  As 
regards  expense,  it  is  stated  that  a  tool  will  cut  many  yards  of  the  hardest 
jasper  or  granite,  without  any  apparent  injury  to  the  diamonds,  which  are 
of  course  of  the  commonest  kind  ;  the  cost  of  the  steel  ring  with  the  stones 
being  originally  little  more  than  five  pounds,  while  the  value  of  the 
remains  of  the  diamonds  when  worn  down  to  the  steel  setting  is  given  at 
about  four-fifths  of  the  original  cost.  The  new  drilling  tool  is  now  being 
put  to  a  practical  test  in  the  mines  of  Saint-Chamond. 

New  Life-buot. — This  simple  but  ingenious  arrangement  for  saving 
life  and  valuable  property  is  the  invention  of  M.  Fonteneau,  and  has  been 
reported  upon  most  favourably  both  in  England  and  France.  It  consists 
of  a  strong  cask,  having  on  one  side  a  large  trap,  or  door,  made  of  bronze, 
and  shutting  down  airtight  by  means  of  a  screw,  and  on  the  opposite  side  a 
heavy  piece  of  metal,  to  serve  as  ballast  and  keep  the  door  always  upwards. 
At  each  end  of  the  cask  are  fixed  strong  iron  handles  or  rails.  In  case  of 
shipwreck,  several  of  these  life-buoys  may  be  placed  in  the  boats,  or  towed 
alongside,  or  used  for  the  construction  of  a  raft,  papers  and  other  valuables 
and  provisions  being  placed  inside.  In  the  worst  case,  the  bars  at  the 
end  enable  persons  in  the  water  to  support  themselves  till  help  arrives. 
One  recommendation  of  the  new  life-buoy  is,  that  they  cause  no  incon- 
venience on  board  ship,  as  they  may  be  used  as  ordinary  water-casks. 

Soldering  of  full  Water-Pipes. — The  following  ingenious  con- 
trivance is  worth  recording.  A  leaden  water-pipe  was  broken  by  accident, 
and  it  was  difficult  to  shut  off  the  water ;  the  plumber  plugged  the  two  ends, 
and  then,  having  surrounded  each  with  a  quantity  of  ice  and  sea-salt,  the 
water  within  the  pipe  was  frozen  solid  in  five  minutes.  The  plugs  were 
then  withdrawn,  the  joint  made,  and  in  five  minutes  more  the  ice  within 
was  melted  and  the  pipe  in  perfect  condition. 

Transplanting   of   Large  Trees. — Sir  Joseph  Paxton  and  other 
English  horticulturists  were,  we  believe,  the  first  who  attempted,  or  at 
any  rate  perfected,  the  system  of  removing  large  trees  from  one  place  to 
another  ;  but  during  the  last  few  years  it  has  been  practised  in  Paris  to  an 
extent  unknown  elsewhere.    At  spring  and  fall  the  transplanting-tmcks, 
or  wheeled  frames,  are  to  be  seen  in  all  directions,  and  the  Champs  Elyse^ 
the  Boulevards,  and  the  various  squares  recently  laid  out  in  many  piurt> 
of  the  town,  have  been  adorned  with  thousands  of  noble  trees  by  thoM 
means.    A  report  was  made  on  the  subject  the  other  day  to  thtt  Ccntr 
Society  of    Horticulture,  by  which  we  are  told,  that  hors^ohflltP 
more  than  39  inches  in  diameter,  and  a  catalpa-tree  150  yeun  oM  i 
2.3  inches  in  diameter,  have  been  transplanted  with  succaas.    AnotiMi 
very  remarkable  case  is  mentioned,  namely,  that  of  three  good-daed  tn 
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growing  in  snch  a  manner  that  they  coald  not  be  separated,  having  been 
removed  together  from  a  private  garden  about  to  be  destroyed,  the  mass  of 
roots  and  earth  measuring  5  metres,  or  about  16  feet  English  in  length. 

It  has  been  discovered,  that  the  bleeding  of  trees  and  the  attacks  of  insects, 
after  the  cutting  off  of  branches,  may  be  effectually  stopped  by  the  very 
simple  method  of  well  brushing  the  part  exposed  with  a  paste  made  of 
wood-ashes  and  water  ;  the  ash  enters  between  the  fibres  of  the  wood  and 
prevents  exudation,  while  the  alkaline  property  of  the  mixture  keeps  ofiP 
the  insects. 

Prizes  of  the  French  Academt  of  Sciences. — This  branch  of  the 
Institute  has  recently  announced  its  list  of  prires  granted  in  18G2,  and 
offered  for  competition  in  the  present  and  succeeding  years.  Amongst  the 
former  is  Lalandc's  Astronomical  Prize,  given  to  Mr.  Clark  for  the  con- 
struction of  an  achromatic  lens  18$  inches  in  diameter,  and  the  discovery 
by  its  means  of  a  small  star  in  the  neighbourhood  of  Sinus.  The  proposed 
prizes  include  some  of  great  importance.  An  extraonlinary  prize  of 
6,000  francs  is  offered  in  connection  with  the  application  of  steam  to  naval 
purposes  ;  a  grand  ])rize  of  20,000  francs  is  to  be  given,  in  18G6,  for  the 
best  method  of  preserving  limbs  by  the  conservation  of  the  periosteum. 
**  It  has  been  proved  by  numerous  physiological  facts,"  says  tlie  report, 
'*  that  the  periosteum  has  the  faculty  of  producing  bone,  and  remarkable 
instances  have  been  exhibited  of  very  large  portions  of  bone  being  replaced 
in  the  human  body  by  means  of  the  preservation  of  the  periosteum.  The 
time  is  therefore  arrived  to  call  the  attention  of  surgeons  to  a  new  and  most 
important  study,  which  is  equally  interesting  to  science  and  important  to 
humanity."  The  Bordin  Prize  of  3,000  francs  is  offered,  this  year,  for  a 
*^  history,  anatomical  and  physical,  of  coral  and  other  zoophytes  of  the  same 
family,"  especial  attention  being  drawn  to  the  natural  riches  and  com- 
mercial importance  of  Algeria  in  respect  to  these  products.  According  to 
the  report,  the  coral-fishery  is  carried  on  actively  only  in  the  French 
portion  of  the  Mediterranean,  which  may  be  true ;  but  certainly  it  is 
hardly  correct  to  say,  as  the  same  document  does,  that  ^*  the  production  of 
coral  is  limited  to  tliis  sea."  The  grand  Breant  Prize  of  100,000  francs  is 
offered,  this  year,  for  the  cure  of  Asiatic  cholera ;  the  successful  candidate 
must  produce  a  medicine  which  will  cure  the  disease  in  the  great  majority 
of  cases  ;  he  must  indicate  in  an  unfjuestionabic  manner  the  causes  of  this 
so-called  epidemic  with  a  view  to  their  removal;  and,  lastly,  he  must  dis- 
cover a  preventive  as  decided  as  is  vaccination  i^ainst  the  small-pox. 
Failing  this,  4,000  francs  will  be  given  to  the  discoverer  of  the  actual 
existence  in  the  atmosphere  of  matters  which  act  a  part  in  the  production 
or  propagation  of  epidemic  diseases  ;  or,  for  a  radical  cure  for  cutaneous 
eruptions,  and  an  exposition  of  the  causes  which  give  rise  to  them.  The 
Barbier  Prize  of  2,000  francs  is  offered,  this  year,  for  the  best  work  on 
chemistry  or  medical  botany.  Several,  if  not  all,  of  the  above  rewards  are 
open  to  general  competition,  and  the  exact  conditions  in  each  instance  may 
be  obtained  by  application  to  the  secretary  of  the  Academy. 

Paris,  March,  18G3.  Y. 
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ON  SCIENCE  SCHOOLS:   THEIR   FORMATION  AND   WORKING. 

BT    II.    P.   MEADKN,   F.C.S.,   SCIENCE   TEACHER. 

Since  the  issue  by  the  Department  of  Science  and  Art  of  the  Minute,  2nd 
July,  1859,  by  which  aid  is  afforded  to  the  industrial  classes  in  procuring 
instruction  in  science,  the  number  of  certificated  teachers  of  science,  of 
their  schools,  and  of  their  pupils  has  very  largely  increased. 

After  the  examination,  November,  1859,  the  number  of  certificated 
teachers  was  59 ;  after  that,  in  1861,  it  was  158 ;  and  at  the  present  time 
the  number  will  exceed  200.  Of  science  schools  there  were  4  in  1859  ;  9  in 
1860 ;  about  88  in  1861 ;  while  the  number  at  present  is  more  than  80. 
Ot  pupils  there  were  438  under  instruction  in  1850  ;  500  in  1860;  1,180 
in  1861,  and  nearly  2,000  in  1862. 

At  the  annual  examinations  there  were  600  pupils  **  passed  "  in  May, 
1861,  and  about  1,350  in  1862.  These  numbers  represent  about  three- 
fourths  of  the  competing  candidates.  Much  of  the  success  attending  the 
development  of  the  scheme  is  doubtless  owing  to  the  following  liberal 
arrangements : — (a),  that  the  office  of  science  teacher  is  open  to  all  suc- 
cessful aspirants ;  (b),  that  the  classes  are  under  local  management,  and 
with  little  interference  as  respects  details  from  the  central  authority  ;  and 
(c),  that  payments  are  made  to  teachers  on  results. 

Science  Teachers. — Many  teachers,  certificated  in  science,  are  employed 
in  National  and  other  day  schools,  under  the  Education  Department. 
Those  with  pupil  teachers  under  them  are  precluded  from  taking  advantage 
of  the  Science  Minute,  and  have,  therefore,  done  little  in  actual  science 
teaching.  The  classes  which  have  been  established  are  mainly  taught  by 
persons  entirely  or  partially  engaged  in  instruction  in  mechanics'  insti- 
tutions, trade  schools,  navigation  and  mining  schools,  &c.,  or  by  such 
persons  as  analytical  chemists  and  draughtsmen.  They  are  thus  suitable 
for  the  office,  being  "  apt  to  teach,"  but  not  dependent  on  science  only  fop 
their  livelihood,  and  a  fair  share  of  success  has  been  achieved  by  them. 
In  reference  to  the  abilities  of  those  seeking  the  office  of  science  teacher,  it 
may  be  noted  that  the  number  who  failed  to  gain  certificates  in  1800 
formed  but  one-fourth  of  the  competitors ;  in  1861  only  one-eighth ;  and 
last  year  (1862)  the  proportion  was  again  about  one-fourth.  Most  of  the 
teachers  hold  certificates  in  several  subjects,  and  in  many  cases  they  have 
undergone  a  subsequent  examination,  in  order  to  improve  the  grade  of 
their  certificates ;  thus  **  showing,"  as  Captain  Donnelly,  the  Science 
Inspector,  says  in  his  Report  for  1861,  *^the  great  advantage  of  having 
the  system  of  payments  in  aid,  tliou'^h  dependent  on  results,  so  adjusted 
as  to  allow  the  personal  qualification  of  the  teacher  to  count  for  something, 
thereby  encouraging  him  to  go  on  improving  himself."  This  remark  will 
probably  not  apply  quite  so  strongly  under  the  Revised  Science  Code  as 
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heretofore.  As  mig^it  be  expected,  there  u  creat  di^uitj  u  the  nombcr 
€/f  teachers  in  the  different  sabjects.  Aboat  thzee-foorths  mre  rertififiatod 
Id  chemistry  ;  one-third  in  ezpenmenUl  phvscs ;  while  in  drawings 
geology,  dcc^  and  the  branches  of  natnral  history,  the  proportion  is  mnch 
smaller.  Many  of  the  masters,  howcTer,  conduct  classes  in  more  than  one 
subject. 

PupiU  in  Seienee  CloMtei. — Although  the  Science  Examinations  and 
Queen's  Prizes  are  open  to  middle-class  candidates  under  certain  condi- 
tionjf,  as  well  as  to  the  industrial  orders,  the  latter  greatly  predominate  in 
number  from  the  nature  of  the  scheme — state  payments  being  made  to 
teachers  for  the  instruction  of  artisans  onfy.  In  course  of  time,  middle- 
class  schools  will  no  doubt  proTide  for  scientific  education  to  a  greater 
extent  than  exists  at  present. 

Guided  by  the  returns  of  the  last  May  examination,  the  following  table 
shows  approximately  the  social  standing  and  relative  number  per  cent,  of 
the  **  passed  "  students,  numbering  about  1,390 : — 

Proportion  of  schoolmasters  and  other  1 

teachers        j 

„  „    Pupil  teachers 

„  „    Clerks,  of  various  grades, ) 

bookkeepers,  &c....       ( 

„          „    Chemists,  druggists,  and  1 
apprentices j 

„  „  Handicraftsmen       

„  „  Mill-hands,  as  weavers,  &c. 

„  „  Shop-keepers    

„  „  Mine-agents,  miners 


„  „    Superior  workmen,  fore- 1 

•  •  •  »  »  •  J 


men,  &c. 
„  „    Middle-class  persons... 


tiemselTC 

s. 

Thdr 
Childmi. 

TotaL 

8-27 

0-75 

9<a 

3-46 

— 

3-46 

17-21 

6-60 

23-81 

5-79 

0-67 

6-46 

14-36 

9-32 

23-68 

3-30 

0-90 

4-20 

2-33 

6-31 

8-64 

0-90 

0-37 

1-27 

9-65 

7-36 

16-91 

0-45 

2-10 
34-38 

m 

2-55 

65-62 

100-00 

The  most  striking  features  in  this  table  are,  that  the  proportion  of 
teachers  is  larger  than  might  have  been  expected  ;  as  in  must  examinations, 
clerks  figure  most  numerously — ^the  highest,  in  fact — ^though  they  are 
nearly  equalled  by  the  handicraftsmen.  The  higher  class  of  workmen  and 
superintendents  of  works  are  well  represented,  while  the  number  of  persons 
connected  with  mining  is  very  small  compared  with  the  number  examined 
in  geology,  mineralogy,  and  mining.  The  workers  in  mills  are  almost 
confined  to  Lancashire  and  Yorkshire.  Middle-class  pupils  form  but  one- 
fortieth  of  the  whole. 

It  appears  that  GO  per  cent.,  or  nearly  two-thirds  of  the  whole,  are 
earning  their  own  living,  the  remainder  being  at  school  or  at  home.  The 
average  age  of  the  pupils  is  about  twenty-one  ;  \n  some  subjects  the  range 
is  higher,  and  in  others  lower.  The  greatest  number  of  juveniles  is  found 
in  the  chemistry  and  animal  physiology  classes ;  these  subjects  being 
taught  in  some  day-schools,  whore  there  are  large  classes,  and  chemistry 
being  the  most  popular  subject  with  boys. 
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The  fiur  sex  appeared  to  hare  entered  into  all  the  subjects  (except 
drawing  and  physics ),  but  more  especially  those  of  animsl  physiology, 
geology,  and  mineralogy.  In  the  latter  subjects,  indeed,  they  decidedly 
take  the  lead,  and  occupy  a  fair  place  at  all  times.  They  seem  to  be 
almost  confined  to  the  classes  in  Ireland,  Ltyerpool,  and  Stroud.  Now 
that  seyeral  ladies  have  taken  science  certificates,  and  others  will  probably 
follow,  we  may  expect  to  hear  of  classes  for  females  only,  being  establbhed. 
The  beneficial  influence  which  such  teaching  may  exert,  even  upon  future 
generations,  is  inestimable. 

The  Science  Classes  are,  in  the  majority  of  cases,  held  in  public  in- 
stitutions and  schools  which  possess  the  advantage  of  being  oentnd  and 
well-known  resorts.  A  responsible  committee  already  exists  in  them, 
suitable  rooms  can  be  obtained,  the  work  of  science  teaching  can  be  at 
once  commenced  ;  the  class  being  formed  and  recruited  from  the  members 
of  the  institution  or  school,  and  thus  becomes  a  part  of  the  educational 
machinery  of  the  place.  The  charges  made  for  instruction  vary  in 
different  places,  according  to  circumstances,  usually  ranging  from  two  to 
ten  shillings  per  annum ;  and  it  is  questionable  whether  more  would  be 
paid  at  present  by  the  working  classes,  except  in  special  cases.  The  time 
per  week  devoted  to  one  subject  seldom  exceeds  one  and  a  half  or  two 
hours.  The  subjects  which  appear  to  be  most  studied  by  those  requiring 
a  knowledge  of  them  in  their  daily  employment,  are,  Drawing,  Chemistry, 
and  Mechanical  Physics  :  the  remaining  subjects  (with  the  exception  of 
Mining)  being  more  suitable  to  all  classes  of  persons. 

As  in  most  new  undertakings,  considerable  obstacles  and  disappoint- 
ments are  experienced  in  conducting  science  schools  witli  satisfaction. 
The  necessity  and  advantage  of  obtaining  science  instruction  have  still  to 
be  made  evident  to  many  masters  and  workmen ;  so  that  the  demand  is 
not  yet  great,  and  in  this  respect  we  are  behind  some  of  our  neighbours  on 
the  continent. 

At  the  opening  of  a  Science  Class  a  fair  number  of  students  generally 
enrol  themselves,  and  promise  to  do  well.  But  some  have  miscalculated 
their  taste  and  perseverance ;  others  are  irr^^lar  in  their  attendance,  and 
thus  lose  the  connective  parts  of  the  subject ;  the  time  or  the  place  is  not 
suitable  to  others,  and  it  is  onfy  the  real  hard  working  students  who  persevere 
regularly  and  steadily  through  the  entire  yearns  course  of  lectures^  and  attend 
the  Government  examinations. 

These  remarks  will  not,  however,  apply  with  equal  force  to  Day 
Schools  where  science  is  taught.  A  considerable  drawback  to  success  in 
these  classes,  especially  when  tested  by  paper  examinations  only,  is  the 
defective  English  education  of  some  of  the  most  promising  students,  and 
hence  much  of  the  teacher's  labour  is  very  inadequately  represented  in  the 
results  of  the  May  examinations. 

Many  of  the  above  difficulties  may,  however,  be  overcome  by  judicious 
management,  and  the  assistance  of  those  who  should  encourage  efforts  for 
the  promotion  of  science  instruction.  Masters,  in  large  works  connected 
with  the  mechanical  and  chemical  arts  especially,  might  lend  their  counte- 
nance and  aid  in  forming  classes  for  their  woi)uien.  Farmers  in  agri- 
cultural districts  would  not  find  their  crops  iracae  or  less  abundant  by 
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obt&iuiDg  for  Ibeir  soni  a  katnrledKo  of  Uie  prindplee  of  agrkolt 
cliemistry,  or  of  natural  bietory.  Manj'  of  the  lai^  public  and  prii 
(obools  are  very  tardy  in  introducing  science  to  their  "  list  of  sabji 
taught." 

Much  depends  also  on  tlia  teachers.  It  is  for  them,  by  their  elear 
structLons  and  good  illuatrations  and  experiments,  to  draw  out  tlie  tbii ' 
powers  of  the  students,  and  enlist  their  sympathy  in  the  subject.  It 
not  be  expected  that  all  will  be  equally  interested  ;  but  the  dot 
powersmnyoftenbethusroused  to  active  inquiry  and  keen  obserrMian.  At 
much  as  possible  the  pnpils  should  enf^stf^e  in  practical  work.  The  con- 
junctive action  of  the  hands  and  head  often  generates  an  intere&t  not  other- 
wise attainable ;  and  workers  are  fond  of  using  their  hands.  They  should 
be  encouraged  to  experimeot  at  home  ;  to  colJect  and  arranf^e 
as  in  the  formation  of  a  local  museum.  Much  interest  is  excited  w1 
the  pupils  will  associate  out  of  class  hours  for  mntual  help  ; 
cu9sioD  of  points  in  their  studies ;  for  excursions  in  search  of  natunl' 
history  and  geolo^cal  specimens ;  and  for  visits  to  museums  and  other 
places  of  interest.  They  would  thus  be  preparing  themselves  to  become 
useful  members  of  any  scientific  society  in  the  locality ;  friendships  wouU 
be  cemented ;  their  subjects  would  grow  upon  them,  and  bet^ome  a  part 
of  their  existence,  and  a  source  of  never-failing  gratifiratlon.  The  penusl 
of  scientific  magazines  by  the  advanced  students  will  put  them 
munion  witli  the  superior  labourers  in  the  same  field  with  tbemseln^, 
and  lead  some,  at  least,  t«  assist  in  unfolding  the  "  unknown''  in  natDni*^ 

As  an  encouragement  t«  deserving  pupils,  where  the  clossei 
one  or  two  of  the  most  promising  students  might  be  selected  to  act 
teience  /tupiV  tfaehers  upon  a  plan  similar  to  those  in  art  and  elementaij 
schools.  Their  duties  should  be  to  rrp*al  the  lesaon  to  young  and  back- 
ward students,  or  those  joining  the  class  at  other  times  than  the  com- 
mencement of  the  course.  If  reCogni/ed  by  the  Department  of  Science 
and  Art,  a  gratuity  or  other  inducement  might  be  alforded  to  snch  pnpil 
teachers.  In  preparing  for  the  yearly  examinations,  and,  indeed,  at  oil 
times,  it  is  well  to  accustom  pnpils  to  commit  their  knowledge  to  paper; 
and  great  pains  will  he  required  on  the  part  of  the  teacher  in  guiding 
to  state  what  they  know  in  a  short,  clear,  and  full  manner,  with  di 
attention  to  the  correct  use  of  scientific  language.  In  the  May 
nations,  the  examiners  have,  so  far,  very  wisely,  required  sound  teaci 
in  the  first  principles  of  their  subjects :  this  course  should  be  strictljr 
severed  in,  if  a  good  superstructure  is  to  be  raised ;  while  qneMioDB 
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*  The  students  of  tlie  Liverpool  School  of  Science  have  establishad 
"  Students'  Association,"  of  wiiich  the  objects  are,  to  circulate  scie 
books  and  periodicals,  and  at  suitable  scnsons  to  organize  exoursoni 
the  teachers.  About  forty  students  joined  the  Association  at  its 
mencement,  and  paid  an  annual  subscription  of  2s.  Gd.  eacli,  to  which 
several  added  a  donation.  We  understand  that  it  is  working  well,  and 
that  the  best  scientific  works  are  circulated  amongst  tlie  members.  It  is 
—under  the  mans^ement  of  a  cvmmiltee  of  students  elected  by  (he  membei& 

"liaps  this  example  moy  be  deemed  worthy  of  imitation  elsewhere.    "** 
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greater  difficnlty  may,  yery  properly,  be  set  for  the  more  advanced  pupils. 
Success  in  these  examinations  will  encourage  the  students  to  perseyere  in 
their  studies ;  and  it  is  not  too  much  to  expect  that  some  of  those  who  are 
fortunate  enough  to  secure  the  Scholarships  and  Free  Admissions  to  the 
Groyemment  School  of  Mines,  after  steadily  perseyering  in  the  curriculum 
of  studies  at  that  institution,  may  become  useful  labourers  in  the  cause  of 
science,  and,  it  may  be,  celebrated  for  their  high  attainments  and  un- 
tiring zeal  in  promoting  by  their  labours  the  comfort  and  happiness  of 
their  fellow-men. 


TU£  GLASGOW   SCIENCE   CLASSES. 

In  our  last  number  we  had  the  pleasure  to  record  the  successes  and 
honours  of  many  enterprising  and  diligent  MudmU  obtained  at  the  annual 
examinations  of  the  Science  and  Art  Department ;  and  now  it  affords  us 
gratification  to  enumerate  some  cases  in  which  Uaehen  were  enabled  to 
earn  honours  and  secure  certificates  of  competency.  One  instance  b 
peculiarly  gratifying,  and  deserves  especial  notice.  It  appears  that,  not- 
withstanding the  great  obstacles  which  militate  against  the  attendance  of 
young  ladies  at  the  South  Kensington  Teachers'  Examination — diffi- 
culties to  which  we  have  frequently  referred  in  these  pages,  and  which 
we  think  could  be  easily  obviated  by  a  little  judicious  management — 
a  young  lady  in  Glasgow  (Miss  Macomisli),  lately  a  student  in 
the  Free  Normal  Training  College,  and  at  Mr.  Mayer's  Science  Classes, 
had  the  courage  to  go  up  to  London  (for  the  first  tune),  without  any 
companion  to  protect  her,  and  there  attended  the  Teachers'  Examina- 
tion last  November.  She  obtained  a  first-class  certificate  in  Animal 
Physiology,  and  will  no  doubt  establish  a  class  for  ladies  in  that  subject. 

We  cannot  speak  too  highly  of  this  young  lady's  spirit,  nor  too  warmly 
recommend  her  example  to  others  of  her  sex ;  and  we  once  more  direct  the 
attention  of  those  who  desire  to  see  this  movement  prosper  to  the  removal 
of  the  difficulties  which  now  deter  female  teachers  from  visiting  London 
for  the  purpose  of  taking  out  their  certificates  on  science,*  From  the  same 
city  (Glasgow)  two  gentlemen  attended  the  examination— Mr.  John 
Robertson,  who  took  out  certificates  in  Physics  and  Inorganic  Chemistry ; 
and  Mr.  Mayer,  the  teacher  (and  we  believe  founder)  of  the  Science 
Classes,  who  obtained  a  certificate  of  high  rank  in  Metallurgy  and  one 
in  Systematic  Botany. 
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No  doubt  our  readers  who  are  interested  in  the  subject  will  remember 
how  highly  we  praised  Mr.  Ralph  Tate,  in  our  number  of  last  October, 
drawing  attention  to  the  fact  that  he  passed  82  students  in  one  branch  of 
science  only ;  of  whom  37  carried  off  prizes  of  various  grades. 

We  are  glad  to  find  that  in  his  case  the  proverb  does  not  hold  good,  that 


*  See  p.  417. 
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■'  a  man  h  never  a  prophet  in  bis  own  country,"  for  on  the  Mill  of  Octobef,  I 
Kt  tlie  distribution  of  prizes,  he  and  hb  students  reaped  theii  teveral  re-  I 
wards ;  and  we  feel  sure  that  the  reception  he  met  with  from  his  townsmen  I 
will  induce  Mr.  Tate  to  renew  hi&  efforts  in  tlie  excellent  cause  in  which  I 
he  ia  embarketl.  "  There  was  a  large  and  fashionable  attendance  on  lh«  J 
occasion,"  and  all  tliat  art  and  nature  could  effect  in  the  way  of  decoration  -I 
was  done  to  render  the  meeting  attractive.  I 

The  leading  people  of  Belfast  attended  ;  and  we  are  very  glad  to  sm  I 
amongst  those  who  were  present  the  name  of  Wyville  Thonuon,  Esq^  ■  1 
Professor  of  Queen's  College,  Belfast,  and  one  of  the  editors  of  the  I 
Natural  Hutory  Rerieiv.  We  select  the  name  of  this  gentleman,  who  ia  I 
personally  unknown  to  us,  because  we  think  that  much  of  the  success  of  l 
the  movement  depends  upon  the  countenance  and  encouragement  which  it  I 
receives  from  men  who  hold  hie  poution  in  the  scientific  world,  and  who  I 
support  the  movement  for  its  own  sake,  and  for  the  promulgation  of  I 
scientific  knowledge.  Professor  Thomson  is  one  of  the  comoilttee  of  llie  I 
Belfast  classes.  I 

At  the  prize  distribution  Mr.  Hetdman,  the  secretary,  stated  that  Mr.  I 
Tate  has  "  certificates  in  six  out  of  seven  subjects,  in  which  the  D^ai^J 
ment  grants  them,"  and  that  "  the  Department  considered  him  fl^^^^l 
teacher  they  have."  ^^^^^M 

Perhaps  the  most  interesting-  portion  of  tlie  ceremony  was,  14^^^^| 
the  distribution  of  prizes;  for  we  believe  we  never  read  so  large  aaafllHH 
of  good  common  sense  compressed  into  a  small  space,  as  that  attend  1>J^ 
Mr.  R.  Davidson,  the  prize  distribntor.  liVithout  pretending  to  posocw  I 
scientific  attainments  himself,  tbb  gentleman,  who  appears  to  be  ad-  I 
vanced  in  years,  and  to  have  learnt  to  appreciate  the  value  of  science  I 
expressed  fully  the  views  of  the  laity  concerning  tlie  rational  pursuit  of  I 
this  branch  of  knowledge  ;  and  the  "  puerile  objections  "  raised  by  "  weak  I 
and  narrow  minds  "  to  its  prosecution  on  theological  grounds.  I 

We  really  believe  that  thb  crusade  against  the  enemies  of  Mieon  I 
(which  is  becoming  so  general  that  we  can  hardly  take  up  a  report  of  any  I 
scientific  ueeliug  without  finding  in  it  the  onslaught  of  some  belted  J 
knight)  will  soon  become  faihianaUt,  and  we  may  hope  that  then  many  I 
hearts  will  be  turned,  and  science  schools  will  be  in  great  reqnest,  and  I 
bvcoue  "  paying  concerns.''  What  a  prospect  for  science  teachers  1  W«  J 
trust  they  will  keep  an  eye  upon  all  individual  changes  of  sentiment  ia  I 
this  respect  and  ckaiyt  attorditiffly.  I 

Mr.  Davidson  mentioned  that  eight  young  ladies  have  received  rewaidt  I 
for  merit,  and  we  believe  they  belonged  cliiefly  to  the  middle  claset.  I 
We  shall  be  glad  to  record  the  names  and  achievements  of  those  who  I 
take  out  teachers'  certificates,  and  establi^  "  Science  Classes  for  Fimth  ■ 
Students."  I 

PosTSCRiFT. — On  page  81  (-'Popular  Science  Review"  So.  S)w«eBBitte*l 
to  mention  amongst  the  "  most  sncceasful  schools  and  classes"  tluH  J 
at  Gla^ow,  Salford,  and  Haslingden.  We  hope  the  coodacton  of  1 
these  classes  will  pardon  ihe  inadvertent  omissions,  and  as  we  have  aliendy  I 
■taleid,  we  shall  De  very  glad  to  cive  publicity  to  any  commo n icalJOQa  I 
which  are  likely  to  benefit  classes  about  to  be.  or  already  establilfaed.  I 
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FURTHER  CHANGES   IN   THE   SCIENCE  CODE. 

Since  the  preceding  article  went  to  press,  the  following  changes  have 
been  made  in  the  Science  code. 

1.  In  addition  to  the  teachers*  examinations,  held  annually  at  South 

Kensington,  London,  there  will  be  a  simnltaneons  one  in  Edinburgh 
and  Dublin,  *^  if  iive  candidates  register  themselves  in  Ireland  or 
Scotland." 

We  have  great  pleasure  in  publishing  this  alteration  in  the  code,  as  being 
an  important  step  towards  facilitating  the  admission  qf  ladies  amongst  science 
teachers,) 

2.  In  1864,  books  will  no  longer  be  given  to  second  and  third  class 

prizemen,  but  ^'  cards  of  merit,  recording  the  result  of  the  examina- 
tion," will  be  substituted. 

3.  Only  one  (instead  of  two)  silver  medals,  and  two  (instead  of  three) 

bronze  medals,  will  be  granted  to  successful  students  in  each 
subject. 

( litis  change  will  inflict  serious  injury  upon  the  whole  movement,  the  boots 
being  one  of  the  chief  inducements  to  young  persons  to  become  students :  and 
the  chance  of  gaining  a  medal  is  already  sufficiently  small  in  subjects  in  which 
there  are  many  competitors,) 

4.  The  travelling  expenses  of  candidates  for  teachers'  certificates  will  in 

future  only  be  paid  to  those  who  are  bond  fide  engaged  in  tuition  or 
preparing  for  it. 


GEOMETRY  AND  CRYSTALLOGRAPHY. 

On  the  Divisions  of  the  Cidte,  by  Mr,  Charles  M,  WifXich, — Mr.  Charles 
M.  Willich,  Secretary  to  the  University  Life  Assurance  Society,  has,  for  a 
considerable  period,  been  engaged  in  researches  in  pure  and  applied 
geometry,  on  tlie  divisions  of  the  cube,  and  the  solids  which  result  from 
these  subdivisions.  As  early  as  October,  1860,  he  had  brought  before  the 
notice  of  the  French  Academy  of  Science  a  memoir  in  which  he  had 
arrived  at  extremely  curious  results,  which  we  propose  to  recapitulate. 

The  solid  triedral  angle  of  the  cell  of  the  bee  is  formed  of  three  plane 
angles,  having  each  an  angle  of  109°  28'  16".  The  ordinary  dodecahedron 
with  rhombic  faces  may  be  deduced  from  the  cube  in  many  different  ways. 
If,  from  the  centre  of  a  cube,  planes  of  divisions  be  made  passing  through 
the  edges  of  the  six  squares  which  form  its  surface,  there  will  result  six 
pyramids  with  square  bases.  If  these  six  pyramids  have  their  square 
bases  placed  on  the  six  faces  of  anotlier  cube  of  similar  dimensions,  the 
ordinary  rliombic  dodecahedron  is  formed,  which  has,  consequently,  the 
volume  of  two  cubes.  Two  of  the  pyramids  derived  from  the  cube  being 
joined  base  to  base,  form  an  octahedron,  the  volume  of  which  is  one-third 
of  that  of  the  cube,  and,  consequently,  one-sixth  of  the  volume  of  the 
above  described  dodecahedron.  If  one  of  these  pyramids  be  cut  into 
two  equal  parts,  and  the  two  halves  be  brought  together  by  turning  them 
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orer,  >  soliil  is  funned,  three  of  whieh  fonn  a  rtiombohtidroi).  Four  ?ucli 
rhombohedroiis  fonn  the  dodecahedron  with  rhomhtc  faces,  and  seren  of 
tbew  rhomfaohedrans  afford  a  prolonged  dodHtthedran,  n-hich  n  that  of  the 
cell  of  the  bee. 

Hr.  Willich  lias  milMequenUy  disc«TeTe<I  some  new  sulidirisions  of  the 
cnbe,  one  of  which  is  especially  interesting.  It  is  prodaoed  by  curying 
throagh  the  alternate  solid  angles  of  tlie  euht  six  planes  meeting  at  its 
centre  ;  these  planes  divide  the  rnbe  into  four  e(|ual  and  similar  parts. 
The  wilidfi  thus  produced  have  preciBely  the  same  solid  angle  as  that  of  tlie 
roof  of  the  bee's  l-cU.  Consequently  if  tliese  solids  be  gTonpe<l  back  to  hack, 
one-half  of  a  rhonibotdal  dodecaliedron  is  produceil.  Each  of  theae  solidSt 
equal  to  a  fonrth  part  of  the  cabe.  b  funned  of  two  triedral  pyramids 
united  toftether ;  the  anijle  of  one  U  109=  28"  1C,  that  of  the  otlier  flO". 
If  etch  of  these  four  double  p3rramlda  be  divided  into  two  other  triangular 
pyramids,  it  will  be  fonnil  that  the  four  pyramids  having  an  angle  of  IM* 
28"  IC",  form  the  regular  tetrahedron,  the  solid  content  of  which  is,  conse- 
quently, one-third  that  of  tlie  culw  from  which  it  is  derived  :  that  the  four 
other  pyramids,  the  angle  of  which  is  90°,  tnmed  over  and  placed  hack  to 
back,  constitute  a  ]>ymroid  witli  four  equilateral  faces,  equal  to  half  the 
regular  octahedron,  and  equal  in  consequence  to  Iwo-thirda  of  the  primtiy 
cube.  Thus,  the  same  analogy  will  be  found  to  subsist  l«tween  these  thm 
bodies  OS  there  is  between  the  cylinder,  the  sphere,  and  Hie  cone  ;  in  the 
sense  that  the  cube,  the  quadrangular  pyramid  derived  from  it,  and 
the  regular  tetrahedron,  are  preri.sely  in  the  ratio  of  the  three  nnmbers 
3,  2,  1. 

By  another  kind  of  section  which  consists  in  carrying  the  inteneoting 
planes  through  the  diagonals  of  thesis  faces  of  iho  cube,  four  solids  are  cut 
off,  leaving  in  tlie  centre  a  regular  tetrahedron.  These  four  Kolida  ore'siinilar 
to  four  of  the  solids  previously  obtained,  and  form  similarly  a  quadran- 
jl^lar  pjTamid  which  is  lialf  a  regular  octahedron. 

The  solids  resulting  from  the  section  of  the  cube  have  yielded  t« 
Mr.  Willicli,  amongst  many  others,  two  polyhedrons  very  deaerving  of 
attention — one,  with  eight  summits,  I'esulCs  from  the  reunion  of  two  tetra- 
hedrons, and  its  volume  compared  with  that  of  the  cube  from  which  it  is 
dorived  is  2^,  The  second  Ims  twelve  summits,  and  its  volume  is  four 
cube*.  The  former  polyhedron  with  eiglit  snmiuits  is  reduced  by  the 
simple  removal  of  its  summits  to  the  regular  octahedron  having  equilateral 
triangles  for  the  faces  of  the  octaliedron,  the  volume  of  which  is  one  and 
a  third  times  the  volume  of  the  cube  ;  it  is  thus  the  volume  of  the  whole 
of  the  eight  tetraliedrons  which  liavebeen  removeil. 

The  second  polyhedron  is  formed,  as  already  stated,  of  four  cube^  and 
is  reduced  to  the  rhomboidal  dodecaliedron  by  tlie  removal  of  its  saicimita> 
These  twelve  summits  removed,  have  Uie  volume  of  two  cabea,  as  baa 
likewise  the  remaining  dodecahedron.  The  sum  of  Mr.  WiUich'e  re- 
searches renders  the  conclusion  highly  probable  that  the  Ej-mmetrical 
polyhedrons  which  result  from  the  union  of  the  sections  of  the  cube,  or  of 
the  elementary  solids  of  which  it  is  composed,  comprehend  not  only  all  the 
polybednuu  of  geometry,  but  nearly  all  regular  crystals.  (£m  Jfomftf, 
Ne  «-fi7.1  n.  W.  B. 
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QUARTERLY  RETROSPECT. 

ASTRONOMY. 

Difference  of  Longitude  between  Greenwich  and  Fo/^n^.— The  Astronomer 
Royal,  nnder  whose  superintendence  this  inquiry  was  determined  in  1845, 
by  the  transmission  of  chronometers,  has  recently  verified  it  by  signalling 
with  the  electric  telegraph,  when  almost  exactly  the  same  result  was 
arrived  at.  It  is  strange  that  there  should  have  been  so  great  a  difference 
in  the  result  found  by  these  two  processes  in  the  case  of  Cambridge  and 
Greenwich  (a  comparatively  short  dbtance),  namely,  by  chronometers  in 
1828  and  by  telegraph  in  1853 ;  but  probably  greater  precautions  had  been 
taken  in  the  carriage  of  the  chronometers  in  the  Valentia  expedition.  It 
is  stated  that  the  current  took  one-tenth  of  a  second  to  traverse  the  800 
miles  of  wire. 

This  is,  however,  only  a  preparatory  step,  before  endeavouring  to  deter- 
mine the  length  of  the  arc  between  the  most  western  point  of  Europe 
(Valentia,  in  Ireland),  and  the  town  of  Orsk,  in  the  east  of  Russia.  By  com- 
bining the  numerous  old  and  some  new  triangulations,  which  it  will  be 
necessary  to  take,  it  is  intended  to  measure  this  in  yards.  The  distance 
between  the  two  stations  is  seventy  degrees^  so  it  may  be  imagined  how 
many  units  of  that  popular  cloth-measure  shall  be  swallowed  by  this  men-^ 
suration.  The  differences  of  time  at  the  east  and  west  points  will  be 
obtained,  when  available,  by  the  telegraph. 

Ths  Elchies  Be/ractor, — In  our  last  summary  we  gave  Professor  Smyth's 
experiences  with  this  instrument  (11-inch  aperture),  showing  the  existence 
of  many  small  stars  whose  places  had  not  been  previously  recorded. 
Mr.  Dawes  has,  however,  been  able  to  detect  many,  if  not  all,  of  those 
with  a  telescope  of  S}  inches  aperture.  He  points  out  that  "  the  most 
valuable  property  in  a  telescope  is  undoubtedly  a  fine  sharp  definition ;" 
and  concludes  that  an  object-glass  of  11  inches  will  show  a  star  whose 
magnitude  is  about  12j  of  Struve's  scale,  or  18^  of  Sir  J.  Herschell's. 
Mr.  Knott  has  also  been  able  to  detect  all  the  stars  of  222  Piazzi  I.,  the 
star  B.,  missed  by  Professor  Smyth,  being  readily  seen. 

Variable  Stars. — ^A  proposal  has  been  made  for  establishing  an  asso- 
ciation for  the  systematic  observation  of  variable  stars.  A  similar  asso- 
ciation was  formed  some  sixty  years  since  for  the  detection  of  the  smaller 
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planets^  each  observer  taking  a  particalar  district  of  tlie  ecliptiey  and  aome 
good  results  followed  the  attempt.  These  were»  however,  sorpaaaed  by  the 
individaal  exertions  of  later  years — each  planet-seeker  working  iHomis- 
cuously.  Now,  however,  that  the  list  has  attained  sach  dimension^  the 
question  of  variable  stars  is  a  favourable  field  for  diviaion  of  labour. 

Mr.  Knott  finds  that  the  variable  star  R.  Vulpeculc  may  reasonably  be 
classed  under  the  head  of  regular  variables^  although  he  at  first  ao^ected 
some  irregularities  in  its  change  of  brightness.  He  observed  it  at  its 
brightest  point,  1861,  Dec.  30,  and  1862,  Oct  4,  being  only  ^  and  4  days 
later  than  the  times  predicted  by  Dr.  Winnecke,  and  giving  a  period  of 
ld8f  days. 

The  variable  star  U.  Geminoram,  which  Mr.  Pogson  describes  to  be 
subject  to  such  remarkable  changes,  riz^  from  the  9th  to  the  13th  May,  in 
intervals  from  nine  to  fifteen  seconds,  still  continues  its  eccentric  course. 
Mr.  Baxendell  observed  it  on  Dec.  26,  1862,  of  the  10^  mag.,  whm  it 
should  have  been  below  the  14th  ;  on  the  20th  and  3(Hh  it  was  invisible. 
Mr.  Knott  assumes  it  from  observation  to  have  been  invisible,  or  below 
12jt  mag.,  on  Dec.  20. 

Cellar  Spectra,^  This  subject  appears  to  be  in  rather  a  confused  state  at 
present,  for  Professor  Donati  fincU  different  lines  from  Franenhofer  in 
nearly  all  the  stars ;  and  a  careful  American  experimentalisi  again  differs 
from  Donati.  The  latter  astronomer,  however,  made  use  of  the  micro- 
meter in  determining  tlieir  places,  and  he  thinks  that  if  only  eye-measures 
are  employed  one  may  be  easily  deceived,  owing  to  the  extreme  faintiiess 
of  the  colour,  in  which  the  reddbh  tinge  is  the  only  one  visible.  Frauen- 
hofer  finds  a  fine  line  in  the  green,  Donati  in  the  blue.  The  former  finds, 
between  the  yellow  and  red,  a  line  in  Pollux,  Capella,  Alpha  (Orionis),  and 
Procyon,  which  the  latter  has  never  seen.  Franenhofer  found  Procyon 
very  difficult,  whilst  Donati  found  it  easy.  As  the  Astronomer  Royal  has 
instituted  a  series  of  experiments  we  may  expect  these  points  to  be  speedfly 
determined. 

PkiAograpks  nf  tkt  Mom, — ^Mr.  De  la  Rue  has  succeeded  in  obtaining 
an  enlarged  picture  of  the  moon,  equal  in  size  to  the  great  map  of  Beer 
and  Maedler,  n**.,  38  inches  in  diameter ;  the  original  negative  being 
only  one  inch  in  diameter.  There  must  be  a  combination  of  very 
favourable  circumstances  in  order  to  obtain  a  good  picture — ^  atmosphere, 
collodion,  instrument,  driving  dock,  all  must  be  perfect.'*  Mr.  De  la  Rue 
has  taken  four  hundred  negatives  during  the  last  five  years,  yet  of  those 
only  about  twenty  are  capable  of  producing  a  perfectly  sharp  photographic 
record.  The  beautiful  specimens  which  we  have  seen  at  the  Exhibition 
proTe  that  this  vast  amount  of  labour  has  been  well  rewarded. 

The  fine  ^>ecimens  of  lunar  photography,  accompanying  Dr.  Yoigenr 
d*Orsan*s  book  on  the  moon,  were  much  admired  when  they  first  came 
out ;  but  drcomstances  have  since  occurred  whidi  have  in  a  great  degree 
disturbed  and  affected  this  opinion  of  their  merits,  and  doubts  are  expressed, 
not  as  to  their  accuracy,  but  as  to  their  originality.  If  they  be  original, 
it  will  of  course  be  a  simple  matter  to  produce  oUios  not  bearing  such  a 
resemblance  to  those  of  Mr.  De  La  Rae,  which  are  known  to  be  hmA  fdi^ 
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Spots  on  the  Sun, — During  the  past  quarter  the  sun  has  been  very  rich 
in  spots,  and  many  groups  along  the  equator  were  seen  at  the  banning  of 
March.  A  spot,  seen  on  March  1 ,  to  the  western  side  of  the  sun,  appeared 
of  a  spiral  form ;  but  two  days  later  it  did  not  seem  to  have  shifted  its 
direction,  although  it  was  considerably  broken  up  and  a  quantity  of  lumi- 
nous matter  was  mixed  up  with  the  penumbra  and  nucleus.  Mr.  Howlett 
questions  the  existence  of  the  notch  on  the  sun,  pho- 
tographed by  Mr.  Titterton  (of  Ely)  on  the  morning 
of  August  4,  which  was  doubtless  seen  by  many  at 
the  Exhibition.  He  observed  the  sun  three  times  on 
that  occasion,  and  could  still  distinctly  see  its  margin. 
It  would  appear  that  the  eye  on  such  occasions  is  more 
sensible  than  the  collodion,  Mr.  Howlett  being  able 
throughout  the  day  to  perceive  a  brilliant  streak  of 
photosphere  between  the  spot  and  sun's  limb,  whilst 
the  photograph  makes  the  spot  and  sky  run  together, 
thus  producing  the  notch.  A  similar  occurrence 
took  place  on  October  I,  the  photograph  showing  a  notch,  and  the  telescope 
none. 

At  the  December  meeting  of  the  Astronomical  Society,  the  Astronomer 
Royal  exhibited  a  picture  of  the  fringes  of  light  seen  on  a  wall  before  the 
disappearance  of  the  sun  in  the  total  eclipse  of  18C1,  December  31,  taken 
by  Captain  Poulain  at  Goree.  The  wall  was  white,  and  five  bands  were 
observed,  each  four  inches  broad,  three  white  and  two  dusky  dark.  The 
length  of  the  fringes  was  in  the  same  plane  as  the  tangent  to  the  discs  of 
the  sun  and  moon  at  the  place  of  its  last  disappearance.  These  flitting 
shadows  have  been  noticed  previously,  but  the  explanation  is  still  obscure. 
They  were  particularly  seen  in  the  eclipses  of  1842. 

Saturn. — From  observations  of  Saturn  made  about  the  time  of  the  dis- 
appearance of  the  ring  in  May  last,  M.  Struve  thinks  that  there  are  certain 
luminous  appendages  which  are  not  the  same  as  the  ansse  of  the  ring. 
They  extended  to  a  distance  equal  to  one-half  or  one-third  tlie  diameter  of 
the  ring,  diflering  much  from  the  ordinary  colour  of  the  ring,  being  of  a  livid 
colour,  brown  and  blue ;  their  size  increasing  at  the  margins  of  Uie  planet^ 
giving  them  the  form  of  sharp  wedges.  From  a  communication  made  to 
the  Astronomical  Society  in  December,  these  curious  appendages  were 
likewise  observed  by  Mr.  Wray  at  the  disappearance  of  the  ring  in  1861, 
December  26,  and  1862,  January  5.  It  gave  him  the  impression  that  it 
was  the  dusky  ring,  very  much  thicker  than  the  bright  rings,  and  seen 
edgewise,  projected  on  the  sky. 

Mars. — Mr.  Joynson,  of  Liverpool,  submitted  a  series  of  thirty-six 
drawings  of  Mars  to  the  Astronomical  Society,  made  between  September 
25,  and  November  10,  1862.  He  concludes  from  these  that  the  band  is 
continuous  around  the  planet,  except  where  a  pale  yellow  stripe  crossed 
it ;  that  the  snow  at  the  south  pole  was  not  exactly  at  the  axis  of  rotation 
and  that  the  time  of  rotation  was  24h.  37m.  49s.  Mr.  Grove  thinks  that 
changes  take  place  in  the  distribution  of  the  lights  and  shadows  of  Mars 
by  clouds  condensed  over  large  aqueous  districts. 

Hallos  Comet.— VL.  Angstrom,  by  comparing  all  the  known  "appear- 
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ances  uf  Halley'i)  comet,  luw  proved  the  existence  of  two  oew  perioilia 
inequalities  ia  the  time  of  ita  reToIution,  by  the  combined  bicUoq  of  nbJch 
the  time  of  the  appearance  of  the  comet  may  be  accelerated  or  retarded 
from  0D«  revolution  to  anotlier  by  about  a  year  aud  a  half. 

Vcadtatioiu  and  Eclipiea  at  Sta.—tSr.  David  Smith  denies  the  imprac- 
ticability of  observing  such  phenomena  at  sea,  and  proves  it  by  his  onti 
example,  he  having  taken  each  ol)3ervation9  with  a  conunou  sKip'i 
glass.  He  states  that  unless  tlie  ship  is  very  uneasy,  stars  up  to  the 
3rd  magnitude  are  easily  obeerved. 

Parallax  of  -Slrnr*.— The  parallax  of  61  Cygni,  found  by  Beaael  to  b« 
0''.36G,  was  afterwards  found  by  Struve  to  be  0".&1.  M.  Auwera  brings 
it  nearer  still,  making  it  0".g7. 

•  Planets  and  Vomett, — The  bright  comet  of  August  and  September,  1862, 
is  found  to  have  an  elliptical  orbit  with  a  period  of  142  years.  The 
first  of  tlie  two  comets  delected  by  M.  Bruhns  on  Kovember  28,  waa 
discovered  three  days  earlier  by  ProfeAsor  lt«8piglii  at  Bologna.  No 
new  planets  have  been  discovered  »ince  tlie  Danish  Goddess  Frda, 
detected  at  Copenhagen,  November  14,  18G2,  by  D' Arrest.  Some  fine 
spots  are  now  visible  on  Jupiter. 


BOTANV. 

dntAona  Treet. — The  Indian  Government  baa  l>cenformiagp1antatianKi]f 
ciDchona  trees  on  a  large  scale  on  tlie  Neilgherry  Hills.  The  total  number 
of  plants  at  present  is  72,fi68  ;  of  these,  13,700  are  placed  permanently 
out  of  doors,  1S,076  are  in  the  plantation  nurseries,  and  the  remainder  ar« 
*niall,  and  kept  imder  glass.  Extensive  clearings,  amounting  to  700  acres, 
are  being  made  for  further  planting  of  this  valuable  tree. 

Snlmituint  for  ftwAona.— MM,  Joret  and  Homolle  have  presented  to 
the  Society  of  Pharmacy  at  Paris,  a  new  product  obtained  from  common 
parsley  seeds  (Apiuta  grattoitiu),  to  which  they  have  given  the  name  of 
Apiol,  and  for  which  they  claim  the  medicinal  propertJee  of  Pemviao 
bark.  Another  plant,  much  used  in  India  for  the  same  [lurposes  as  ctn^ 
chona,  hna  been  lately  iutrodnced  into  France  by  the  Societe  d'Acclimati- 
Mtion,  ru.,  the  seeds  of  Casalpinia  Bondocella.  or  the  Hatha  plant,  which, 
according  to  Mr.  Hayes,  their  correspondent,  is  a  small  creejier,  producing 
a  nut,  tlio  kernel  of  which  is  estremely  bitter,  and  possesses,  in  an  eminent 
degnv,  the  qualities  of  Peruvian  bark.  It  is  proposed  to  cultiratt  tlie 
plant  in  Algeria  and  tlie  south  of  France. 

Stm  tpiayt  {Euphorbia  Htliotetpia). — The  "Annates  d'Hygiene  Pub* 
Uqn*  "  statM  tliat  the  goats  of  the  island  of  Malta,  after  feeding  upon  this 
ly  ealled  by  the  inhabitants  Tenhnta,  have  produced  noxions  milk, 
*1  cavMd  ^mptonis  of  poisoning  in  the  case  of  several  officers  uf 
la  in  the  tun-bonr. 

■  trte  {Rteafyptut  gldmiut).—  This    magnidceut  tree,  a 
IT  in  course  of  cultivation  at  Algiers,  and  in  the 
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Jardin  des  Planies,  at  Paris,  where  a  few  good  subjects  are  now  being 
reared.  This  tree  only  bears  blossoms  at  the  very  top,  so  that  to  get  at  its 
flowers,  its  discoverer,  M.  Labillardiere  (in  1792),  was  obliged  to  hare  one 
cut  down.  The  circumference  of  the  base  was  about  00  feet,  and  65 
feet  at  the  height  of  five  feet  from  the  ground ;  its  total  altitude  was 
900  feet,  and  the  section  presented  upwards  of  800  oonoentric  rings.  The 
wood  is  extremely  hard,  and  used  as  timber  for  ship-building  purposes, 
dykes  and  piers  at  Hobart  Town,  and  the  leaves  emit  a  delightful  per- 
fume. In  1800,  Dr.  MUller  sent  over  some  seeds  of  this  tree  to  the  French 
Minister  of  Marine,  who  immediately  dispatched  them  to  M.  Hardy,  the 
director  of  the  nursery  at  Algiers;  and  there  is  every  reason  to  believe 
that  this  remarkable  and  beautiful  tree  will  be  acclimatiEed  in  France,  or, 
at  least,  in  Algeria. 

The  Mistktoe. — ^A  correspondent^  Mr.  Birschel,  of  Liverpool,  referring  to 
the  paper  on  this  subject  by  Mrs.  Lankester,  in  the  last  number  of  the 
^Popular  Science  Review,"  states  that  having  been  brought  up  in  a 
country  abounding  in  forests  of  black  iir  and  pine  (the  Vosges  mountains), 
he  thinks  the  statement  that  the  ^^  instances  of  the  mistletoe  attacking  the 
coniferm  are  very  rare"  should  be  modified.  The  parasite  abounds  in 
these  forests,  and  people  make  a  livelihood  by  gathering  it  at  certain 
seasons,  as  food  for  cattle ;  but  while  it  is  to  be  frequently  found  on  the 
black  fir,  he  states  that  he  has  never  seen  it  upon  the  pine.  It  is  more 
common  upon  old  and  stately  trees  than  upon  young  or  dwarfish 
individuals. 

Raphides  in  BritUh  Plants, — Mr.  Gulliver,  F.R.S.,  after  an  examination 
of  many  hundred  British  Phanerogamic  plants,  found  raphides  in  the  fol- 
lowing, while  in  a  much  larger  number  of  others  they  were  not  detected. 
In  many  other  orders  not  here  noticed  they  were  looked  for,  but  not  found. 
Caryophyllacece ;  in  ISilene  armeria,  Onagraceas;  raphides  are  characteristic 
of  this  order, and  serve  to  distinguish  it  from  the  allied  orders,  Lythraceoe  and 
Halorages.  HMacece ;  common  in  tlie  genera  Sherardia,  Asperula,  and 
Galium.  Compo8U(»;  raphides  less  common  here  than  other  forms  of  crystals 
but  they  are  found  in  the  subdivbions,  Corymbifem^,  Cynarocephalee,  and 
Cichoraceie.  IMow^reaceas;  found  in  black  bryony  (Tamut).  Of-ekidaceai; 
abundant  in  all  the  plants  examined.  Iridacecs;  mlrispieudaconu.IAUaceas; 
Endj^itm  nittansy  abundant  in  all  parts  of  the  plant,  but  not  found  iu, 
bear  garlick  (Allium  ursinum).  Typhacece;  in  sparganium,  but  not  in 
Typha.  Araeece;  abundant  in  Arum  maculatunh  Lemnaceof;  abundant 
in  Lemna  Uisulca ;  scanty  in  Lemna  polyrkiza  and  L,  gilba.  In  con- 
clusion, Mr.  Gulliver  remarks  that  the  abundance  of  raphides  of  phosphate 
of  lime  in  Lemna  minor  (or  common  duck- weed),  associated  with  quan- 
tities of  starch  granules,  point  out  that  despised  and  abject  weed  as  a  most 
valuable  one  to  be  used  as  a  higlily  fertilizing  manure. 

Fruiting  <^  the  Oak.—li.  Alphonse  de  Candolle  calls  attention  to  a  new 
character  in  the  oak  ;  viz.,  that  certain  oaks  ripen  their  fruit  at  the  end  of 
the  first  year,  while  others  do  so  in  the  course  of  the  following  year.  For 
half  a  century  this  character  has  been  neglected;  and  it  has  just  been  found 
that  under  the  name  of  Qttereiu  tuber  (cork  oak)  two  species  have  been 
confounded,— one  with  annual,  and  the  other  with  biennial  fruit*  Although^ 
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S  it  b  nat  tiidnd  with  may  olhw,  sad  eoa 


«d,  ■  perfBEllr  fixed  !•« 


I  naj  pKMat  fraiU^  is  Oh  «■«,  ■«— 1,  WiA  fa  i 

AeatMoralMaB  g(  H.  HiLdefannd  npom  tlii* 

wUdi  an,  Uiat  Urn  edMm  of  floven  are 

contcnta  of  tlic  cdli^  uid  Mrtr  with  the  mU-wbIL    Blue,  violet,  or 

coloor,  mnd  (if  Ume  be  no  rellow)  deqi  red,  are  doe  to  i 

mpoadiiig  ccdoKT  ;  wbile  r^""*!  on^S^  and  S^*™*  ■"* 

with  aolid  gnnnlar  or  *eaiflilar  cubatanM*  in  the  odb. 

and,  in  many  fiae^  bright  rtd  and  oran^  apparently 

naked  e^ e,  are  found  to  be  componnded  of  other  colosrs ;  aa 

^ttta,  or  orangF,  trith  Tiolet  or  gnra  and  red  ;  bright  red  and  orange  in 

like  manner  of  blae-rcd  with  irrllow  or  orange.     Black,  except 

bean,  it  dae  to  a  very  deeply  coloured  cell-fluid.    All  the  cells  of  on  argan 

are  rerj  rarely  nniforroly  colonred,  and  the  colonr  luuaUy  resides  ' 

or  in  a  few  of  the  onter  layers  of  rells.  while  the  coloured  cells  ate  bnl 

exceptionally  covered  by  a  layer  of  uncoloored  ones.    Combinatioiu  of 

coloar  are  occasioned  by  diversely  coloured  matters 

adjacent  cells. 

Nae  JSDtankal  Journal. — In  order  to  fill  up  an  acknowledged  want,  a 
scientific  Botanical  Mognnlne  has  just  been  issued  by  Mr.  llardwicke. 
is  called  the  "  Journal  of  Botany,  British  and  Foreign,"  and  is  nnder  tha 
able  editorship  of  Dr.  Seeman.    The  second  number  is  published. 


CHEMISTRY. 

DR.  LETHEBY'.S  annual  report  on  tlie  sanitary  condition  of  tite 
City  of  London  was  issued  a  sliort  lime  ago,  from  whieh  it  appears 
that  although  during  rainy  weather  there  is  no  upward  flow  of  sea  water, 
in  the  summer  time  a  great  quantity  finds  its  way  up  the  rirer, 
necessarily  it  will  bring  with  it  tlie  sewage  which  the  Board  of  W 
have  been  taking  so  much  trouble  to  remove  out  of  harm's  way.  It  will 
prolinbly  be  brought  back  beyond  the  Uousea  of  Parliament,  and  will  be 
all  the  more  UDpleasant  for  being  mixed  with  sea  water  ;  to  add  to  the 
difficnlty,  there  has  not  as  yet  been  proposed  any  salisfuclory  remedy  for 
the  evil,  and  in  fact  tlie  question  what  to  do  with  the  sewage  is  in  very 
much  the  same  state  as  when  it  was  first  brought  before  the  attention  of 
the  public ;  everyone  agreeing  that  something  must  be  done  to  remedy 
th(<  evil,  hut  no  one  being  able  to  satisfactorily  answer  the  question — what 
is  to  he  dune!  The  Chinese  manage  these  matters  much  better  than  we 
do  in  England,  and  instead  of  throwing  that  which  is  in  reality  bd  immense 
fortune  into  the  sea,  carefully  preserve  it.  The  Chinese  greengrocer 
every  morning  when  he  leaves  the  vegetables  carries  away  with  him  this 
ohjectlonable  matter,  which  is  then  applied  to  the  fertilization  of  the  soil ; 
this  no  doubt  accounla  for  its  fruitfulness  in  that  country.  Of  conn 
difficulties  of  employing  a  pi'Ocess  of  this  nature  in  a  town  like  London 
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are  not  to  be  disputed,  but  the  real  question  is, — will  it  pay  to  orercome 
them  ?  And  this  question  may  possibly  before  long  be  answered  in  the 
affirmative. 

Dr.  F«  Grace  CaWert  has  been  making  some  experiments  on  the  action 
of  sulphuric  acid  on  lead,  from  which  it  appears  that  pure  lead  is  much 
more  rapidly  attacked  by  the  acid  than  that  containing  small  quantities 
of  other  metals,  and  in  fact  so  small  a  quantity  as  0*4  per  cent,  of  tin 
contained  in  lead  diminishes  the  action  of  the  acid  about  one-third ;  a 
point  of  some  importance  to  sulphuric  acid  manufacturers. 

Drs.  Lawes  and  Gilbert  have  for  upwards  of  twenty  years  been  making  ex- 
periments on  the  assimilation  of  nitrogen  by  plants ;  their  last  results  have 
reference  to  the  question  whether  plants  possess  the  power  of  assimilating 
free  nitrogen.  The  method  of  procedure  was  to  enclose  the  plant  in  a  glass 
vessel  and  to  supply  it  with  a  current  of  air  which  had  been  washed  witli 
sulphuric  acid  and  with  carbonate  of  soda ;  the  soil  employed  had  been  pre- 
viously ignited  and  allowed  to  cool  over  sulphuric  acid ;  carbonic  acid  was 
occasionally  supplied  with  the  air  that  passed  through  the  apparatus. 
The  seeds  that  were  allowed  to  germinate  under  these  circumstances 
showed  a  singular  power  of  prolonging  their  vitality ;  one  part  feeding  on 
the  nitrogenous  matter  set  free  by  tlie  decay  of  another  part,  but  in  no 
instance  was  there  found  to  be  an  increase  in  the  amount  of  combined 
nitrogen  beyond  that  originally  contained  in  the  seed. 

Two  deaths  have  lately  occurred  from  the  inhalation  of  the  vapour  of 
nitric  acid.  A  bottle  containing  the  acid  having  been  broken  and  the 
contents  spilt  on  the  floor,  the  fumes  acted  on  the  lungs  of  the  two  persons 
present  to  such  an  extent  that,  although  they  felt  no  inmiediate  ill  effects, 
they  both  died,  one  within  about  ten  hours  and  the  other  within  two  days 
after  the  occurrence.  This  serious  accident  should  serve  as  a  caution  to 
chemists,  and  others  who  are  liable  to  be  exposed  to  acid  fumes. 

M.  Crova  has  succeeded  in  producing  artificially  the  compound  of 
acetylene  and  copper,  which  is  found  in  the  interior  of  copper  tubes  which 
have  been  employed  for  the  conveyance  of  coal  gas,  and  which  possesses 
the  property  of  detonating  by  a  blow,  or  by  a  slight  elevation  of  tem- 
perature. The  mode  of  proceeding  was  to  expose  finely  divided  copper  to 
the  action  of  a  mixture  of  equal  volumes  of  air  and  acetylene ;  the 
absorption  of  gas  appears  to  be  greater  if  a  little  ammonia  were  present. 

The  very  rare  metal  rubidium  has  been  found  to  exist  in  a  situation 
where  few  would  perhaps  anticipate  its  presence,  namely,  in  ordinary 
beetroot ;  the  raw  beetroot  salt  lias  been  found  to  contain  from  0*13  to 
0*21  per  cent,  of  chloride  of  rubidium. 

The  equivalents  of  the  two  metals  nickel  and  cobalt  have  lately  been 
determined  with  great  accuracy  by  Dr.  W.  J.  Russel.  He  adopted  the 
precaution  of  igniting  the  oxide  of  cobalt,  employed  for  the  determination 
of  the  equivalent,  in  a  blowpipe  flame,  and  of  cooling  it  out  of  contact 
with  the  air,  by  which  a  definite  protoxide  was  obtained ;  the  oxide  was 
then  reduced  by  hydrogen.  The  equivalent  of  cobalt  determined  in  this 
manner  proved  to  be  29*d7>  and  that  of  nickel,  determined  by  a  perfectly 
similar  process,  was  found  to  be  29*369 ;  the  coincidence  between  the  two 
equivalents  being  very  striking. 
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M.  DielsenUcher  hfca  I«teiy  dlaeowred  •ome  rfngnUr  proftrrtiM  of 
■nlphur.  He  found  that  when  acted  upon  by  smiU  qiuiitHica  of  iodiD«^ 
bromine,  or  cUorine,  it  became  soft  and  malleable  at  the  ordJaaiv  t«n- 
pentore,  and  retwned  lliis  property  for  »onie  lime.  This  modification  of 
tnlphar,  which  was  originally  discovered  by  M.  St  Ciair-Dcville,  is  inso- 
luble in  bisulphide  of  carbon.  It  is  conndered  that  this  timnsfvnnalioft 
may  throw  some  light  on  the  details  of  the  mannfactim  of  iadia-rabb«r 
TQleanind  by  snlphor  and  chloride  of  ealpliur. 

M.  Etd.  Guinet  hu  been  investigating  the  plienomraa  of  transport 
through  porous  bodies,  and  hat  found  that  Mr.  Graham's  dialyaer  ootili! 
be  replaced  by  a  porous  vessel  of  pipeclay,  similar  to  lliose  employed  fot 
batteries.  With  such  vcfarla  he  states  that  he  has  repeated  nuuy  of  Mr. 
Gnham's  experiments,  and  has  been  able  to  perform  other*  which 
appeared  impomible,  with  vegetable  parchment.  He  fotuid,  for  instancy 
that  a  mixture  of  solutions  of  sugar  and  gum  were  easily  separated  hf 
this  means,  the  sngar  passing  through  the  porous  clay  and  the  gnm  being 
retained.  Witli  the  same  apparatus  he  succeeded  in  sepamtlng 
fhim  bichromate  of  potash  ;  and  he  has  an  experiment  still  goiit; 
OB  an  ammouiacal  solution  of  oxide  of  copper.  This  solntioa  eonld  Mt 
bare  been  submitted  to  dialysis  with  vegrtahle  parchment  on  Bccount  of 
its  aetioD  on  thai  material. 

The  difTuaibitity  of  suluttoDs  of  solids  in  other  li<juids  was  also  tried,  a^ 
for  insUno,  solutions  of  iodine,  stilphur,  and  naphthaline  in  biBul]Jilde  si 
cwbon  ;  If  a  solution  of  these  three  sabstancM  is  sabmttted  to  diolyds,  Om 
nlphor  and  naphthaline  pass  through  the  dialyser  mndi  sooner  than  iha 
io^iie,  &om  wMch  he  infers  that  the  smaller  tlte  m(dee«lM  «f  wUdi  k 
saMaaoe  is  compoaed,  the  more  readily  do  th^  pav  dnoa^  tk«  poMNH 
diaphrapn,  which  may  be  newed  h  a  kind  of  ^ere.  The  mohcalea  ef 
colloids  may  be  supposed  to  be  made  up  of  la^er  graopa  of  otMSM  ftam 
those  of  crystalloid^  and  henec  woald  be  man  cw  ' 
diaphragm. 


GfiOLOGV  AND  PjU^GOKTOLOGY. 

LOITG  baCw*  Ibt  agw  of  Bo«]d(r<lay,  and  Drift,  when  the  climate  of  I 
BngibBd  waa  mtoA  as  it  b  now,  and  about  the  tiaM  when  the  Newer  I 
Cnc  was  AtposHed.  tlw  Nwfelk  sliom  wtn  aldried  with  dense  fbc 
Fnm  Bappiabug  la  Cronet,  and  niadi  tether^  ther  are  to  be  seen  a 
the  l<Td  of  a  dcpoal,  marked  bj  foMO  iMI^  willed  inficate  tbe  • 
of  eld  cwtoBfoiaiT  lake*  aad  iTv«n^ of  wUdiilMn  is  nown 
Aftar  a  aarin  of  Ofrngt*,  Ike  Drift  period  ■  . 
throws  down,  and  a  dark  brown  eiay,  vitk  boaMMs  «■  Ug  V  <M 
idM  rizty  ttH  h^  «Ttr  Uke  and  fantl^  h  (be  a 
»».  And  now,  after  iutWMnMe  agM,  t^ 
aw«7  part  of  its  bA-brMd  stntam,  tai  Uk  Imwa  dar  ■!_ 
olil^  and  opoaes  at  Its  ba>«  Om  <U  laai  w  wUck  tha  fmt  v 
big  amaagthaoM  tnaMamfawa  ^^fad  mscm  anl  k«i 
»d  by  dradgiaf  on  as  axtaadsa  «f  *e  bed  o«rt  b>  sea,  ■ 
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large  bones,  commonly  black,  and  often  pyriteous.  These  are  the  remains 
of  large  mammals,  which  lived  on  the  old  land.  There  is  the  hippopo- 
tamus buried  in  the  mud  of  the  river  in  which  he  swam ;  the  elephant 
among  the  trees  which  were  his  food ;  and  the  rhinoceros,  and  many 
others,  are  there  too.  Such  is  the  Norfolk  Forest  bed,  specially  interest- 
ing as  the  earliest  deposit  known  to  contain  the  Mammoth. 

This  species,  the  Elephas  primigeniuSy  is  the  most  abundant  of  the 
English  fossil  elephants :  it  has,  too,  the  widest  range  in  space,  and  the 
longest  duration  in  time.  Authentic  specimens  are  found  throughout 
England,  France,  Germany,  and  Italy,  as  far  south  as  Rome^  Thence  it 
ranges  across  the  steppes  of  Russia,  through  Siberia  to  Arctic  America, 
and  east  and  south  to  Texas.  With  a  distribution  so  wide,  believed  to  be 
the  result  of  slow  migration,  it  would  be  natural  to  expect  a  long-continued 
existence  in  time. 

Its  teeth  are  met  with  in  Central  Italy,  in  a  volcanic  gravel  believed  to 
be  nearly,  if  not  quite,  as  old  as  the  Forest  bed.  The  matrix  abounds  in 
crystals  of  Leucite  and  other  minerals ;  so  that  the  species  certainly  in- 
habited that  district  when  the  extinct  Latian  volcanoes  were  active. 

Although  it  is  certain  that  as  the  Glacial  period  advanced  a  few  ice-clad 
hills  were  all  that  remained  above  the  sea  of  England,  so  that  its  mammals 
must  have  died  off  and  migrated ;  yet  no  sooner  was  the  country  dry  land 
again,  with  wood,  and  river,  and  lake,  than  the  species  became  as  abundant 
as  ever.  In  the  gravels  which  were  then  forming,  its  remains  are  plenti- 
fully preserved,  and  it  not  unfrequently  occurs  in  caves.  There  is  here  no 
variation  in  its  character  ;  nor  do  any  of  the  specimens  found  in  this,  or 
more  recent  accumulations,  indicate  those  changes  which  intervening  space 
and  time  are  generally  found  to  have  effected.  Immutable  he  lives  on, 
giving  no  indication  of  whence  he  came.  The  existing  elephant  of  India 
is  the  known  form  most  nearly  resembling  it,  but  there  is  nothing  to 
suggest  that  he  went  thither,  nor  is  there  any  evidence  to  support  the 
supposition  that  a  species  which  endured  endless  migrations,  and  changes 
of  food  and  climate,  for  so  long  a  period,  was  at  last  so  rapidly  metamor- 
phosed into  the  Indian  animal  that  no  trace  of  the  process  can  be  found. 

When  the  species  occurs  in  the  gravel,  the  Rhinoceros  druscw^  and  many 
of  its  companions  in  the  old  Forest  age,  have  disappeared,  and  are  replaced 
by  Rhinoceros  tichorhinus,  and  many  new  forms.  This  rhinoceros  in  its 
turn  dies  out,  and  yet  the  mammoth  shows  no  signs  of  being  on  the 
wane. 

The  next  most  recent  beds  in  which  it  is  met  with  are  the  frozen  Siberian 
gravels,  whence  traders  in  fossil  ivory  have  collected  its  tusks  for  ages.  A 
skeleton,  with  much  of  the  skin  on  the  head,  is  preserved  at  St.  Petersburg, 
and,  according  to  Von  Middendorf,  many  entire  carcases  have  since  been 
discovered. 

Then  comes  a  turbary  deposit  in  the  Apennine  valley  of  the  Chiana, 
in  Tuscany,  where  most  of  its  old  associates  arc  absent,  and  it  is  now 
accompanied  by  the  more  modem  animals,  Cervits  MegwieroSy  Bison  priscuSy 
and  Bos  primigeniuSy  species  characterizing  bogs  and  latest  accumulations, 
and  which  were  probably  exterminated  by  man,— the  Bos primigenitis  being 
certainly  slain  with  stone  celts  by  early  Britons. 
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Aai  nnallv.  Sir  C.  Lrell,  long  igov  dctcribed  A  locality  iu  TenneMee^ 
wh«nf  :^e  Mdksiraocii  ins  dLfCorexvd, U^vcher  with  JTajCodoM  Maiiciu,uid 
exi^ucif  sh^lli^  la  a  swamp  fonn«\i  in  a  caTity  of  the  bonlder  formation. 

Th^w  4r«  ±  Uw  fAc:s  ia  the  life-historT  of  this  animal.  Snrriring 
;hr\-a^b  two  iiU::::c:  s>er:>ij^  Geoffrey  St.  Uilaire  snggcsted  for  it  the 
iuk=:e  cf  Picy.-ujc.t^mM.  Much  infonnation  on  thia  and  other  topia 
has  *.A:«Cy  Smq  ^><:a  by  IV.  Falconer,  in  a  diaciuaive  paper  on  an 

Mr.  NlI^e^  b.As  i^scHVi  uiaay  new  Pit .V</«oif  cnuiaetd  from  the  palso- 
sv;\*  Tvx'jkS :  ar^i  «i;h  a  twv  :o  ^ov  vhat  bearing  these  hare  on  tbe 
ivx<cr.a«  cf  ^nzjaissftiica  cf  forms*  has  giren  a  diagram  exhibiting  lide 
>v  5(ie  :1;  Afvifrkl  ofnen  fwHiai  in  paLrozoic  strata.  Earliest  in  time 
«vc»«  :V  IftiH^n-A'^rit^  f«czl  ia  linjpila  flags.  This  genns  is  charac- 
^fr.7^:  :t  a  ,-:fcr«r«iC«f  ia  jae  p  ieor.  Vec:  orer  the  body.  In  the  super- 
;3ai:v««u  v.''.ii^>r."^-c?CarlAn,  ih<  crier  b  rei  resented  by  Pehocaris^  a  form 
«;:>.  4^^.-;  c.rc.::'.^  j&Kli  :r  carar^ce  ia  :hr«e  pieces— that  is^  two  equal 
^:i:«^niw  «::^  s  Afa;ici.?:;ilfcr  rAifvy  iase;:^  KfiwMn  them  corering  the  head. 
lvy*\^fa  :^..-s  jLZoi  :>.-;  :  rf^?:-;:^  f.'Tra  there  is  no  relationship  whaterer. 
sVli.x';^:'.^  s^  K:-.'>.'v<*i^i  ;^  :^  ^I  ?<~  Scl;iriizis  by  tVmfiocafif,  which  is  also 
:7:  :>.:?<  :^^.>f^  >c:  :^-;  r^^^  iifier  EiT::h  in  shape,  and  the  relation  of 
:':>.'  «-^i;cf^*..k.'  r.-kjcral  Vv^^f  is  ijHStrva:.  Hoverer,  there  is  that  close 
j^^.-..\>  V..S,:  «:;:'>.-.  lai^^f  Jk  c*:=:rvira:iTe  aaatomlst  to  predict  the  dis- 
*vx^:j  ,•.:  .v.^'rr.-.f.-.iiS^f  pfa^r*  ^irfa  u.<  r>:ks  *ii»II  be  better  explored. 
I;;  jis*  tVv,*cr.jkr.  ^^rjk:^  :1,^  ff«a*  is  /V.-nr'.wjri>,  a  form  quite  unlike  the 
r.npcifc:r,j:.  ».:>,  a  ^-^rtr^cv  :a  :ai  r:«^,  aai  V^a:,  wl^ch  seems  rery 
rMk;*.,^  **•  nfc.r.c.:.-^  H;  r::f a.varl*  :f  :1;  :  i  C*La:*:r-aa  rv:<k5te 

I7,  4>»  U'^f^:  C,k:":«;v./<r:--*.  .>;\".:r  Iv'trxtsri^  a;:!  ihe  neailr  allied 
jc-'cr.^*  A'^flf>f'  Arrw  .*  a  f.-r::-.  rfrTi-  ".A;  O-iraiix-Arlsw  wiih  the  valres 
sf-rArft:*,  ViS  .;  *rT>f-A:>  :s  waa:  :i.i  r.'iscria: :  Driirx-Aii*  appears  to  have 
y.u.\  A  r.'jsirir.-.  r-v.:  .7,  .;  \^:t  T-aI»'»  «;:v  srli^r*;  i^-onher. 

T.w.  .r.  :>.-.'  T^\i^  T»-i  f.7.£  :if  rr^^rr.:  c-cas  Ajas,  wbi^h  resembles 
»'^;c*:v.x'Ar;sw  >-.-.i  v.M  t■f:^  cl;«f";  .  >:  ztiZ'i  arf.  :a  :!*  ca-e  hani,  Hyme- 
r;x-fcr.s.  '."^ .*•■:;  .vjfc:-.<>.  xr.i  At-s.  f:T::;.r«:  a  *::'  ::  aatarsl  fc<ce»k*n,  on 
n'^ic-:.  M:.  >ui  :.fT  ri:..-.jt:K*  ">.*:,  •"  Arc*  :s  '^r. :_iisi::a*VIy  :i»  saccs  hishlv 
.•lfvf;..7v: .  a;,  .i  .;  :*  ::.*  ".4:"^:*''  Ar.i  :a  z'ra  :'^z  has!.  Pckic«ariS| 
Cf. ••&;:. -ciT-.s.  Arra?^  kri  >.:>^x**r.?^  f:rs.-ai  a  soc^  ■:?  bare^r^c  pr«^ 
c-r««s;;,7..  .r.  *•':...>.  ;.r.if  r:««n.n  rrt*  iT*£aalIjr  :«»  iii^ju'sTHat,  asi  the 
;.ArAT.A^f  a-.  :■,'  .■•:-."f-:rfc:i*- .  >Vf  sh-.c'i  ."■.■asMaf-aily  r«rkr£  Dniyxarls 
a*  Tr->.A>".v  :::i  :  :,<\  ":..-;..i  :,rrfc7.-rfi  cf  il:*  P"-"^?-  Asi  h  is  "»r«i.y 
if  rtaikrk  :  ,ii  :m:  jrir.r.*  :*  y/.-.rf  z«**kr"y  rf •!*:<'£  ::  Agii*  ^V*^*-  i« 
Pt'.:-:»:-ar:*w 

yj:: ::*•*&! 'Z.  if  l:f«  :-  ilf  f^TLi.. 

Gs^  ■!  i^  :.fc*  '.kuiW  !:«  'jl  M:,  Lc-xs^ RkrrfTa  .m«  :£  :::is  mnsc  a^r£ai:3fieei 
n-i^aif.  Fr:n:  Li*  f-arljts:  \  iarj  liitrf  La£  V«i  a  ittrl:  f lOiiirtw  :;« 
T^u'.nTL.  Llitrrr  sjK'ciiat:*?^  ks-i  tTtt  a:  aa  i*rly  afc  a  SitxJit  Jic  irirlxal 
'.  •■i^rri,;;::,  in  £^  fcrJif,  for  a;  K-li^ol  bt  cisiccTcrM  a  Uycr  ix.  Uit  ^V*-"*:  Sci 

-.r.;r^r*  fchillsy  as^  :he  s;«cdmcBs  ihere  caxheni£  iiGr«<ec  jb  aimairics 
fvr^moi  '<4iBlksMtav0askK  afterwards  riBOumac  fir  :^ 
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Palftoniographical  Society.  In  1853  he  went  to  Eberadorfy  where  he  was 
chiefly  occupied  with  chemistry  and  botany ;  and  made  collections  of 
minerals  and  plants  from  the  Hartz. 

Returning  to  England  after  a  year,  natural  history  became  hb  sole 
study  ;  and  shortly  afterwards  an  engagement  was  obtained  in  that  de- 
partment of  the  British  Museum.  Here  he  worked  chiefly  at  the  Crustacea, 
arranging  the  Cirrhipedes.  When  but  eighteen  he  ybited  Cambridge,  and 
Professor  Sedgwick  at  once  secured  his  services  in  classifying  the  foasils 
of  the  Woodwardian  Museum.  It  was  at  this  time  he  went  with  Mr. 
M'Andrew  through  the  Northern  seas  to  North  Cape,  dredging ;  and  some 
idea  of  his  knowledge  and  skill  may  be  formed  from  the  dredging  papers 
printed  in  "  Woodward's  Mollusca,"  and  from  a  communication  to  the 
''Annals  of  Natural  History,"  which  was  translated  into  the  principal 
European  scientific  journals.  One  important  object  of  this  voyage  was  to 
discover  the  effect  of  the  Gulf  Stream  on  Northern  forms  of  life,  and  the 
resplt  is  admirably  given  in  the  dredging  papers  mentioned.  He  now 
became  F.G.S. ;  and  next  year,  185G,  still  busy  with  the  Northern  problem, 
went  alone  to  Baflin's  Bay  and  West  Greenland  to  discover  an  Arctic 
fauna  unaffected  by  the  Gulf  Stream. 

Providentially  delayed  at  Copenhagen,  he  missed  the  first  trader,  which 
foundered  at  sea.  It  was  the  seal-hunting  season  when  he  arrived,  and  no 
one,  native  or  European,  could  be  induced  to  assist  him,  till  the  temptation 
of  sugar  and  coffee  procured  the  help  of  eight  strong  Esquimaux  women, 
who,  with  great  courage  and  skill,  rowed  him  about  for  two  months  among 
the  floating  ice,  in  an  open  boat.  During  all  this  time  dredging  was  carried 
on  actively ;  and  not  only  did  he  effect  his  purpose,  and  discover  that  lines 
of  distribution  of  life  drawn  through  the  sea  would,  like  the  isothermal 
lines,  have  to  l)ulge  up  and  be  carried  far  to  the  north  on  the  European 
side ;  but,  with  a  view  to  determining  wliat  relation  in  that  region  the  life 
in  the  sea  would  bear  to  that  preserved  in  the  deposit  it  was  helping  to 
form,  he  dredged  up  the  sea  bottom.  Sketches  and  observations,  too,  were 
made  among  the  Greenland  glaciers,  and  on  one  of  these  occasions  he 
nearly  lost  his  life.  Returning  to  Cambridge,  the  treasures  gathered  were 
stored  in  the  Woodwardian  Museum,  of  which  he  may  be  said  to  have 
almost  created  and  named  the  natural  history  portion. 

His  attention  was  now  given  almost  exclusively  to  comparative  anatomy 
and  the  study  of  fossil  bones.  But  next  year,  in  1857,  he  again  accom- 
panies Mr.  M' Andrew  in  a  voyage  to  Vigo  Bay.  Here  he  made  an 
extensive  collection  of  Echinoderms,  and  the  Northern  forms  of  mol- 
lusca,  which,  though  surrounded  by  Southern  forms,  here  maintain 
themselves  as  an  evidence  of  that  general  migration  southwards  of  Arctic 
life  which  occurred  during  the  glacial  ages.  And  in  conjunction  with  Mr. 
Woodward  a  communication  was  made  to  the  Zoological  Society  on  some 
Synapta  and  Cheirodota, 

Back  to  his  duties  at  Cambridge,  he  removed  thither  and  arranged  a 
large  local  collection  of  chalk  fossils,  purchased  at  the  death  of  the  Rev. 
T.  Image,  and  the  beautiful  lias  saurians  ])resented  by  Mr.  T.  Hawkins. 
At  the  meeting  of  the  British  Association  in  1858  he  read  an  important 
paper,  connected  with  the  controversy  between  Professors  Owen    and 
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Huxley,  on  the  nature  of  the  atlas  and  axis  in  Plesiosaaras;  and  early  in 
the  same  year  he  himself  discovered  the  remarkable  condition  of  the  atlas 
and  axis  of  Pterodactyle  ;  and  a  little  later  detected,  in  the  Upper  Green* 
sand,  the  remains  of  small  birds,  on  which  a  communication  was  made  to 
the  Cambridge  Philosophical  Society.  About  this  time  he  occasionally 
lectured  for  the  Woodwardian  Professor ;  and  the  wants  of  the  class  turned 
his  attention  to  field-surveying,  which  in  1859  bore  fiuit  in  the  exceUent 
geological  map  of  the  Cambridge  district. 

In  the  previous  October  he  became  an  undergraduate  of  Trinity  College^ 
but  kept  only  one  term ;  for  in  March,  when  but  twenty-two,  he  was 
appointed  by  Sir  II.  Bulwer  to  the  important  office  of  Director  of  the 
Geological  Survey  of  the  West  Indies.  lie  now  married,  and  within  a 
month  left  England  for  Jamaica.  Here  was  a  field  of  usefulness  every 
way  worthy  of  his  genius,  and  right  heartily  did  he  set  about  bis  new 
duties. 

As  was  to  be  expected,  the  survey  progressed  rapidly,  and  he  speedily 
communicated  to  the  Geological  Society  a  paper  on  some  important 
features  in  the  geology  of  the  bland.  His  duties  carried  him  into  wild 
unviKitod  parts  of  the  country,  and  those  who  have  listened  to  the  mar- 
vellous story  of  his  adventures  in  the  land  of  the  Maroon  ghosts  will 
regret  that  he  wanted  the  literary  faculty  (or  inclination)  to  have  given 
US,  as  he  might  have  done,  as  remarkable  a  book  of  travels  as  any  of 
modorn  times. 

Among  hia  discoveries  was  a  singular  new  fossil,  named  after  him,  by 
Mr.  Woodward,  Banrttta^  but  much  against  his  wish.  Dredging  again 
was  oarriod  on  actively,  and  among  the  more  important  results  was  the 
di»iH>very  of  an  Arctio  fauna  in  the  deep  cold  waters  of  the  Mexican  Gulf. 

In  the  spring  of  last  year  he  returned  to  England,  bringing  the  result  of 
noarly  three  years'  work  in  geological  maps,  and  a  large  series  of  West 
Indian  produce  for  the  Great  Kxhibition.  He  remained  till  October, 
working  inoessiantly ;  now  at  astronomy,  now  analyzing  West  Indian 
nnnemU,  now  preparing  his  first  volume  on  Jamaican  geolog>%  and,  after 
attending  the  Uritisli  Association,  and  taking  an  active  part  in  the  meeting, 
returned  to  Jamaica  full  of  ho]H'. 

Killing  of  wlvat  little  value  much  of  our  knowledge  is  from  so  little 
being  known  of  the  ways  of  life  of  animals  on  the  sea>bottom,  he  took  out 
with  him  a  diving  apparatus  in  which  to  watch  their  habits,  and  especially 
to  examine  the  coral-reefs.  On  the  ITth  of  December,  four  descents  were 
made  in  sliallow  water  in  Kingston  harlwur;  and  the  following  day  he 
expi\»«»oil  to  friends  in  the  House  of  Assembly,  where  he  was  giving 
evidem\»  l»efore  a  Oomnutteo,  the  jrreatest  delitiht  at  what  he  had  seen.  On 
the  mK  against  all  advice  it  is  said,  he  determined  to  go  down  in  deep 
water:  and,  as  no  white  man  was  tlier\»  to  accompany  him,  pulled  off  with 
six  noj;r\H»s ;  and,  having  arranged  everything  himself,  descended  outside 
the  ra|>«.  near  Port  Koyal,  taking  the  signal  line  in  his  hand.  For  twenty 
n\iuwtes  he  gave  no  signals,  and  it  was  then  found  he  had  parted  from  the 
line.  I'nalde  to  regain  it  fivmi  some  cause,  prv>bably  the  effect  of  pressure 
of  the  water  c\mse«iuent  on  a  rapid  descent,  he  appear^  as  a  desperate  ex- 
|H\)iont«  to  have  clowvl  the  e-«cajv  Talve  of  the  iir  tube,  and  shortly  after- 
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wards  his  lifeless  body  rose  to  the  surface.  On  the  following  day  he  was 
buried  in  Half-tree  Churohyardy  Kingston.  Thus  sadly^  at  the  age  of 
twenty-fiyey  ended  as  braye  a  life  and  as  noble  a  spirit  as  science  has  erer 
fostered. 

In  a  letter  to  the  writer.  Professor  Sedgwick  speaks  of  having  felt  for 
him  *< sentiments  almost  of  paternal  lore;"  and  goes  on  to  say,  **  Natural 
science  has  been  deprired  of  the  services  of  one  whose  genius,  and  zeal, 
and  intrepidity  gave  a  promise  of  a  glorious  harvest  of  honour  to  himself, 
and,  I  might  say,  to  his  country.'* 


MECHANICAL  SCIENCE. 

The  Repair  of  the-  Cheat  Eaatetn, — It  will  be  remembered  that  this  Tessel 
struck  on  a  sunken  rock  at  the  entrance  to  Long  Island  Sound  in  August 
last,  ripping  open  the  outer  skin  of  iron  plate  for  a  distance  of  86  feet,  the 
fracture  measuring  in  width  as  much  as  4  feet  at  parts.  Owing  to  her 
peculiar  construction  with  a  double  sheathing,  the  interval  between  the 
skins  being  divided  into  cells,  she  was  enabled,  notwithstanding  the 
accident^  to  proceed  on  her  voyage  and  land  her  passengers  and  cargo  in 
safety.  It  is  even  thought  that  she  might  have  returned  to  England 
without  danger.  The  agents  of  the  Company  in  New  York,  however, 
determined  on  her  repair  before  risking  another  voyage,  and  there  being 
no  dock  of  sufficient  size,  a  novel  and  ingenious  plan  was  resorted  to, 
for  gaining  free  access  to  the  damaged  part.  A  timber  caisson,  coffer,  or 
^scow,"  was  constructed,  104  ft.  long,  15  ft.  wide,  and  8  ft.  high,  of 
great  strength,  and  fitting,  as  closely  as  might  be,  to  the  curved  side  of 
the  vessel.  Tliis  was  sunk  over  the  fracture,  and  sustained  in  its  place 
by  chains  passed  round  the  hull.  A  water-tight  joint  between  the 
*'scow"  and  the  side  of  the  vessel  was  constructed  by  means  of  an 
india-rubber  hose-pipe,  placed  in  a  shallow  groove  round  the  edge  of  the 
*'scow,"  and  when  the  latter  had  been  firmly  fixed  in  its  place,  filled 
with  water  \inder  pressure  by  a  force-pump.  The  ^scow"  was  then 
pumped  dry  and  formed  a  long  water-tight  chamber  on  the  outside  of 
the  vessel,  to  which  access  was  gained  both  for  men  and  materials  by 
two  trunks,  each  0  feet  square,  curving  upwards  along  the  side  of  the 
vessel  to  a  point  above  the  water  level.  A  patch  from  4  to  0  feet  wide,  and 
d3  feet  long,  was  then  riveted  over  the  fracture,  and-  the  vessel  rendered 
as  strong  and  seaworthy  as  before  the  accident.  The  vessel  is  now  under- 
going repair  on  the  shores  at  Rock  Ferry,  near  Liverpool ;  and  was  for 
several  days  high  and  dry  on  the  beach,  so  that  spectators  could  walk 
round  and  examine  every  part  of  the  hull. 

The  Metropolitan  Railway.— The  opening  of  this  subterranean  line 
marks  a  successful  step  towards  the  relief  of  the  overcrowding  of  metro- 
politan thoroughfares.  The  depth  from  the  surface  to  the  level  of  the 
rails  varies  from  26  to  64  feet  at  different  parts.  The  tunnel  is  elliptical, 
17  feet  high  and  28 J  feet  span,  except  in  the  deeper  portions,  where  the 
height  of  the  tunnel  is  increased.     The  gradients  do  not  exceed  1  in 

1^1 
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100,  die  curves  u«  not  Icsa  thui  300  jruds  radius,  kuJ  «xtre 
hss  beea  taken  ia  the  urangemeDt  of  the  signals  to  prerent  accideala. 
Trains  are  to  be  run  at  fire-miaute  intervala,  anJ  the  resources  of  the 
line  have  already  beea  taxed  to  the  utmost  to  coavev  the  passeujien 
over  tbe  short  distance  of  3|  mtlea  at  present  open.  The  loconiotiia 
are  peculiar  in  having  a  condenser,  anJ  means  of  preventing  the  e«capa 
(if  the  products  of  combustion  whilst  within  the  tunnels. 

J'namatic  Detpat<h  Companf. — A  short  length  of  tube  has  been  laid  by 
this  company,  and  is  in  succeaafnl  operation.  It  is  a  revival,  on  an  lUt- 
ohjectionableplaB,of  the  atmospheric  system  of  traction  tried  in  thiacountrj 
and  Ireland  and  ultlmatety  abandoned.  Formerly,  as  Uie  train  on  tiie  oot- 
Nde  of  the  tube  was  actuated  by  a  piston  within  it,  a  joint  running  the 
whole  length  of  the  tube  wss  neceiaary,  and  the  leakage  from  the  laita 
was  the  most  serious  defect  of  the  system.  In  the  new  plan  t)ie  trsiu  il 
within  the  tuba,  itself  forming  the  piston  agaim>t  wliioh  the  pneumatit 
pressure  acts.  Thus  the  joint  ia  dispensed  with,  and  tlie  area  subject  t4 
prenure  being  mucb  greater  in  proportion  to  the  weight  of  the  train,  a 
pressure  suffices,  and  the  loss  from  oUier  sources  of  leakage  is  correspoBd- 
ingly  reduced.  The  compression  or  exhaustion  of  the  air,  as  the  case  may 
be,  is  produced  by  a  lai^  centrifu^l  fan,  which,  if  constructed  on  correct 
principles,  will  be  more  effective  and  less  costly  than  the  old  planof  blowiug- 
oylinders.  Some  paasengerB  have  been  sent  through  the  small  tube  already 
laid  down,  and  there  is  no  reason  why  another,  say  9  or  10  feet  in  diameter, 
should  not  be  employed  expressly  for  passenger  traffic.  Indeed,  the  im- 
possibility of  collision  or  explosion,  and  the  absence  of  smoke  and  steam, 
would  seem  to  point  to  tliis  as  s  safer,  bealtliier,  and  more  economical 
system  for  the  underground  railways  of  London  than  tliat  adopted  by  ths 
Metropolitan  Company. 

Amtaur  Platts  and  Iron-elad  Vftsels, — Renewed  trial  has  been  made  al 
Portamoulh  of  the  laminated  system  of  armour- plating,  one  raodiScalioi 
of  which  is  in  so  much  favour  in  America.  In  this  experiment,  planks  ol 
iron  2i  indies  thick  were  attached  in  two  layers,  crossed  at  right  a 
so  as  to  be  equivalent  in  weight  to  £  Indies  of  solid  plate.  As  in  all 
previous  experiments  tn  this  country,  they  proved  inferior  in  resistanoe  til 
solid  armour-plate.  Two  bent  plates  were  tested,  with  a  view  to  ascertain,^— 
the  relative  advantages  of  the  hot  and  cold  bending  processes,  and  llu 
extent  to  which  they  each  injured  the  material.  Both  plates  hroke  up  il 
a  most  extraordinary  manner,  and  led  to  serious  doubts  of  the  invulMra^ 
bility  of  the  curved  portions  of  our  iron-clsds.  A  subsequent  experiment 
however,  exhibited  a  different  result,  and  further  Investigation  is  necaasar}'. 
SUel  plates  liave  again  proved  failures  under  trial.  In  Prance,  a 
plates  have  been  pierced  by  flat-franted  shells,  as  Iiad  been  acoomplidted 
previously  in  this  country  ;  tlie  weight  of  the  shells  100  lb.,  chai^ 
28  lb.  to  33  lb.,  gun  of  the  kind  known  in  this  country  as  the  "  Blakelej.*^^ 

Tubular  iron  tripod  masts,  and  iron  chain  and  wire  rope,  are  likdy  \t 
supplant  limber  and  hemp  in  mail-clad  vessels.  They  are  teas  subject  l< 
damage  from  shot,  less  obstructive  to  the  training  of  the  guns,  and  le« 
likely  to  foul  the  screw  if  shot  away. 

Superkeat/id  .Sifam,— The  researches  of  Dr.  Fairbaim  and  Mr.  Tate  M 
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the  law  of  expansion  of  superheated  steam  hare  been  puLlishedy  and  cou- 
firm  the  surmise  stated  in  a  previous  paper,  that  at  temperatures  consider- 
ably above  the  point  of  saturation,  or  at  which  steam  is  of  the  density 
which  it  would  assume  in  contact  with  water,  the  law  of  expansion  is 
identical  with  that  of  air  and  other  permanent  gases.  Near  the  saturation 
point,  the  rate  of  expansion  is  much  higher,  and  it  diminishes  rapidly  as 
the  temperature  increases  till  the  mean  value  of  the  constant  £  in  the 
common  formula  becomes  458*74,  that  for  air  deduced  from  the  experiments 
of  Regnault  being  459,  and  that  assumed  for  a  perfect  gas  by  Rankine 
being  461*2. 

Steam  Sledge, — M.  Routzen  has  matured  a  system  of  steam  transit  for 
the  snow-covered  roads  of  Northern  Russia  during  the  winter  months. 
He  employs  a  train  of  sledges,  one  of  which  carries  a  high-pressure 
engine,  boiler,  and  windlass.  The  train  is  hauled  forwards  by  cables 
attached  to  fixed  anchorages,  and  the  rate  of  progress  does  not  exceed  a 
mile  an  hour. 

Aluminium  Bronze^  to  which  we  have  already  referred,  has  been  selected 
by  Lieutenant-Colonel  Strange  as  the  material  for  the  construction  of  the 
great  Theodolite  for  the  approaching  trigonometrical  survey  of  India,  on 
account  of  its  high  tenacity  (45  tons  per  square  inch,  twice  that  of  ordinary 
bronze,  and  equal  to  that  of  steel),  its  great  rigidity  or  resistance  to  flexure, 
and  its  unoxidability.  Sterro-metal,  the  new  alloy  employed  in  Austria 
for  guns,  and  containing  1|  per  cent  of  iron,  has  nearly  equal  advantages.^ 


MICROSCOPY. 

The  Colouring  Matter  of  the  Red  Sea, — Mr.  H.  J.  Carter,  of  Bombay, 
who  returned  to  England  last  June,  after  spending  many  months  on  the 
coast  of  Arabia,  had  an  opportunity  of  seeing  the  colour  of  the  Red  Sea 
whic)i  is  produced  by  Trichodesmium  Ehrenbergii^  an  oscillatorian  vegetable 
organism,  first  described  by  Ehrenberg  in  1826.  Mr.  Carter  describes  it 
as  a  yellowish-brown  oily-looking  scum  on  the  surface  of  the  sea  in  large 
areas  of  many  miles  in  extent ;  and  once  he  saw  a  portion  of  brilliant  red 
and  one  of  intense  green  together  in  the  midst  of  the  yellow.  The  odour 
was  like  that  of  putrid  chlorophyll,  well  known  to  those  who  have  much  to 
do  with  filamentous  algsc.  Having  collected  some  of  this  scum  in  a  bottle, 
by  the  aid  of  a  lens  he  found  it  to  consist  of  little  short-cut  bundles  of 
filaments,  like  Oscillatoria.  Under  the  microscope,  specimens  preserved  in 
alcohol — the  bundles  in  wliich  were  about  ^  in.  long  by  ^-^  in.  broad — 
were  found  to  contain  about  25  to  60  filaments,  each  about  ^  in.  long 
and  •jVmr  in*  broad.  The  bundles  bore  no  evidence  of  an  investing  sheath, 
but  of  the  filaments  being  held  together  by  mucus  secreted  from  them 
generally.  The  yellow  colour  is  most  prevalent,  the  red  next,  and  the 
green  least  of  all.    The  red  colour,  like  the  green,  appears  to  herald  the 


^  See  also  Summary  of  Metallurgy. 
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tci'iniuttli'in  of  »ouie  period  of  the  exUtence  of  tbe  epecivs,  auJ  Ihe  iuteaatj 
green  colour  lie  cotijecturM  to  be  indicative  of  Eporidiflcation.  1 

Applieation  of  Magenta  Dj/s  to  Jttkroecopical  JuvaCigaiioru. — Al  a  rt»nl 
meetiog  of  Uie  microBcopical  section  of  tlie  Literary  and  FlLiioaophical  r 
Society  of  Manchester,  Mr.  Roberta  catled  atlcntion  to  tlie  ud  tliAt  mighlJ 
be  received  in  the  examination  of  the  structure  of  anim&I  and  r^etkbttJ 
tiwues  by  the  use  of  colouring  mateciala.  Magenta  is  peculiarly  adapted] 
for  this  purpose,  in  consequence  of  its  solubility  in  Nmple  water,  and  itej 
inert  chemical  character.  The  nuclear  struclures  of  animal  cell*  aia 
deeply  tinted  by  magenta,  and  by  its  use  the  nuclei  of  the  pale  blooll 
ccrpuscles,  of  pua  globules,  of  tlic  renal  and  hepatic  ceils,  and  of  am 
•pithelial  structures  are  brought  out  in  great  beauty,  tinted  of  a  brigittj 
carbuncle  red.  The  red  blood  discs  ore  tinted  of  a  faint  rose  colour,  aod 
a  darker  red  speck,  not  hitherto  noticed,  is  to  be  observed  on  the  periphenr 
of  the  corpuscle  ;  it  undergoes  some  clianges  icben  treated  with  tannin, 
and  subsequently  v-ith  caustic  potash  ;  but  this  point  is  still  undei 
investigation. 

Cleaning  Diaiomtj—Ur,  J,  A.  Tulk  recommends  the  light  detachment  ct 
the  diatomaceous  stratum  on  tlie  surface  of  the  moist  or  immersed  mud  by 
Uie  aid  of  a  small,  old  snlt-spoon,  by  which  means  it  is  taken  nearly  free 
&om  siliceous  particles.  The  bottle  sliould  contain  a  little  water. 
mud  be  dryer,  a  camel's-hair  pencil  is  useful.  They  should  then  b* 
strained  Uirough  a  piece  of  thin  silk  gauze,  and  placed  in  a  saucer  with 
an  eighth  of  an  inch  of  water  above  the  stratum,  and  exposed  for  a  few 
hours  to  sunlight,  which  in  many  instances  causes  the  diatoms  to  ascend 
above  the  impurities,  where  they  may  be  known  liy  their  brown  coloUTi 
and  may  be  separated  by  a  camel's-hair  brueh.  In  many  coses  boiling  ia 
nitric  acid,  and  washing  in  clean  water,  is  all  that  is  required.  If  aatf 
succcsure  wasliiiigs  in  a  wide-mouthed  bottle  gets  rid  of  a  great  deal  et 
ininute  matter,  and  further  boiling  in  sulphuric  acid  and  chlorate  al 
potash,  and  subsequent  violent  shaking  In  dean  water,  gets  rid  of  flocco* 
lent  siliceous  matter  or  mucus.  When  the  microscope  shows  the  nipef>!i 
natant  fluid  to  be  clear  of  siliceous  particles,  a  whirling  motion  given  f' 
the  diatoms  In  a  flat-bottomed  saucer,  half-fuU  of  clean  water,  brings  tl 
frastules  to  the  surface,  whence  they  may  be  removed  by  tJie  capiltai 
dipping  tube. 

Tfie  txtppoied  MieroKopk  JaiB.—Hi.  G.  Busk,  F.R.S.,  in  the  Stkr4^ 
ecopical  Journal,  shoves  icMon  to  believe  that  Mr.  Spence  Bat«'s  conjedun 
as  to  the  crustacean  origin  of  this  pseudo-morpli  is  not  tlie  tmo  esplana- 
tion,  and  gives  figures  of  pedicel laria-valves  of  species  of  ecliiniu^  ia 
justapositiou  with  the  jaif  itself.  These  pedicdlariw  consist  of  UuW-, 
valves,  articulated  in  a  complex  manner  to  each  other.  Each  val(~ 
possesses  a  serrated  margin,  large  denticles  on  the  anterior  ridp^  a 
denticle  in  front  of  the  median  ridge,  and  lateral  condyles — *U  «f  wl 
well  agree  with  the  sjipearaiicea  presented  by  the  object  in  questit 
Busk  rrmaiks  tliat  a  full  account  and  accurate  figures  of  the  rarie4>i 
which  exist  in  tlic  pedicellario!  of  various  echiuido;  and  asteridx,  troi 
afford  a  subject  for  a  very  nseftil  and  inlernting  paper,  and 
perbqw,  very  considerably,  in  the  discrinunation  of  species  or 
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thoae  families.  We  may  add  that  no  one  is  so  well  qualified  as  Mr.  Busk 
for  suck  a  task. 

Thread  Cells  in  Mollmca.-^Yh.  Strethill  Wright  shows  that  he  had 
anticipated  this  discovery  in  a  paper  read  before  the  Royal  Physical 
Society  of  Edinburgh.  Such  celb  were  formerly  supposed  to  be  only 
found  in  the  hydroid  and  helianthoid  Polyps  and  the  Medusae.  Professor 
Allman  afterwards  discovered  Uiem  in  a  species  of  Loxodes^  a  protozoan 
animalcule.  Dr.  Wright  found  them  in  an  Annelid  Spio  SeUcomis,  and  in 
the  tentacles  of  Cy  dippe,  one  of  the  Qenophora^  Since  then  he  has  observed 
them  on  the  very  minute  tentacles  of  Alcinoo,  another  of  the  CUncpkora* 
In  all  these  elates  of  animals  the  thread  cells  were  developed  within  tlie 
ectodermal  (or  outer)  coat  of  the  animal.  The  type  of  structure  also 
differed  in  the  Protozoon,  Hydro-medusa,  and  Annelid  ;  and  the  thread 
cells  discovered  in  Eolis  resembled  exactly  those  of  the  Hydro-medusc  in 
their  structure.  Mr.  Alder,  the  greatest  authority  on  these  animals^  still 
hesitates  to  assent  to  the  doctrine,  on  account  of  its  apparent  extreme 
improbability. 

Kdnet's  Orthotopic  Eyepiece. — Mr.  Ross  has  brought  out  an  eyepiece 
under  the  above  name,  said  to  possess  over  the  Huyghenian  eyepiece  the 
advantages  of  a  very  much  larger  field,  with  more  light,  and  yet  without 
any  sacrifice  of  defining  quality.  With  a  ''Kelner"  eyepiece  yon  may 
magnify  an  Arachnodiscus  until  it  appears  equal  to  a  dinner-plate  in  size, 
and  yet  be  able  to  see  the  whole  of  the  object. 


MINERALOGY,  METALLURGY,  AND  MINING. 

MINERALOOT. 

Petroleum, — Amidst  the  fears  of  the  timid,  the  trade  in  this  liquid 
mineral  continues  to  increase  with  extraordinary  rapidity*  According  to 
the  circular  of  a  Liverpool  merchant^  although  the  American  oil  was 
almost  unknown  in  1860,  a  total  of  9,000,000  gallons  was  imported  into 
Europe  in  18G2,  and  not  one  disaster  happened  in  connection  either  with 
its  transit  or  storage  which  would  not  equally  have  occurred  to  any  other 
article  of  production.  Recent  advices  from  Belgium  state  that  the  Minister 
of  tlie  Interior  has  just  taken  occasion  expressly  to  declare  that  this  oil  is 
not  to  be  considered  as  one  of  the  articles  of  inflammable  merchandize 
which  must  be  treated  by  special  regulation  as  essentially  dangerous.  It 
is  said  that  a  line  of  steamers  are  to  ply  in  the  ensuing  summer  between  New 
York  and  a  British  port,  solely  for  the  purpose  of  conveying  it  to  Europe.  A 
new  well  has  recently  been  opened,  which  is  said  to  yield  900  barrels  per 
day  ;  but  the  consumption  of  the  article  will  be  so  great  as  to  absorb  all 
that  can  possibly  be  produced. 

Odour  ofPrecioue  Stones, — Fournet  discovered  that  many  precious  stones 
owed  their  colours  to  carburets  of  hydrogen.  In  1855  J.  Schneider,  by 
analysis,  confirmed  this  discovery.  In  a  note  recently  inserted  In  PoggWH 
doHTs  Annalen^  Schneider  calls  the  attention  of  mineralogisti  to  tlie 
pyreomatic  odour  which  certain  forms  of  qtiarti  and  gnniitt  gift  fp 


4.36  POPULAR  SCIBKCS   BBVIBW. 

when  niliheil.    He  thereby  jierccivts  the  inilicalion  or  the  jirnwucfl  ef 
orgnnic  matto  or  carburet  of  liydrofjeu, 

Tripfyline,  which  ia  a  triple  phosphate  of  lithia.  monganesp.  and  iroll| 
has  until  lately  been  known  to  exist  in  one  Imality  otily-^t  Bodennuii^ 
in  Bavarin,  Mr.  Geo.  J.  Bush  has  recently  shown  that  it  ot^cnrs  along 
with  Kpodumene  at  Norwich,  Massachusetts. 

CoTMlian  is  a  variety  of  chalceduny  (a  fonn  of  quartu),  generally  of  « 
clear  bright  red  tint,  from  the  presence  of  iron.  At  a  ivcent  meeting  of 
tlie  Manchester  Philosophical  Society,  Mr.  Joseph  Sidebolhani  exhibitw 
a  rarneliaii  pebble,  with  a  cavity  containing  a  globule  of  Water,  brousU 
from  the  coast  of  Tuscany.  Tliese  pebbles,  it  was  eaiJ,  are  often  [liekei 
up  on  the  sliore,  and,  when  broken,  exhibit  a  crystalline  carily  aboutoii 
thinl  filled  willi  water. 

Voimdlile  ie  another  extremely  rare  mineral,  of  great  beauty,  which  h 
never  had  a  satisfactory  locality  assigned  to  it.     Professor  Maskelyn) 
has  recently  found  S]>ecinien6  of  it  in  a  collection  of  undoubted  Comisb 
minerals.    The  crystals  of  the  miiiernl  are  very  minute,  and  the  Professor^ 
In  order  to  measure  them,  combined  a  small  telescope  and  a  small  ten 
the  ordinary  reflecting  goniometer. 

Lantkanite  [Carbonate  of  Lanthava). — The  determination  of  the  ci 
line  form  of  this  mineral  is  another  example  of  the  use  of  polarized  light 
It  hoa  been  hitlierto  supposed  that  it  crystnllixes  in  the  pyramidal  svatcni; 
but  M.  DescloiEeaux  found  recently,  in  tlie  course  of  his  important  n 
searches  on  the  optical  properties  of  minerals,  tliut  lanthanite  possesses  tw 
optic  axes,  and  the  crj'stals  of  lantluinite  must  therefore  be  considered  b 
belong  to  the  prismatic  system, 

ThaUium. — This  most  recently  discovered  element  appears  to  be  wide]; 
diffused  in  certain  classes  of  mineials,     Mr,  Crookes  states  that  npoi 
examining  a  large  collection  of  cupriferous  pyrites  from  different  ports  a 
the  world  ho  found  it  present  in  more  than  one-eighth  ;  but  Im  has  verj 
rarely  met  with  it  in  pyrites  in  which  copper  is  absent.    On  the  ,otlitf 
hand,  M.  Fred.  Kuhlmanu  says  that  certain  specimens  of  pyrites  wlucl 
furnish   thallium   in    quantity   came  from   near   Spa,   and    cotuisted  0 
sulphide  of  iron  with  veins  of  blende  and  galena.    The  pyrites  was  usedfor       | 
manufacturing  sulphui-ic  acid  ;  and  by  causing  the  gases  to  go  through  • 
supplementary  chamber,  before  passing  to  the  leaden  chambers,  depo^ 
were  obtained  very  rich  in    the    new    metal,  and  also  in  atsenio  isA  ^J 
selenium.     By   this  process   the   sulphurous  acid,  and  consequently  t 
sulphuric  acid,  were  rendered  much  more  pure.    Mr.  Crookes  obserVM  thaV 
he  has  no  hesitation  in  saying  that  in  some  of  our  large  copper,  sulphuM 
and  sulphuric  acid  works,  thallium  is  at  the  present  time  being  throw! 
away  by  the  hundredweight,  wliilst  it  might  easily  be  saved. 

Native  Copper. — The  largest  known  supplies  of  native  copper  are  Uiost' 
on  the  coast  of  Lake  Superior.    Two  great  masses  have  been  recently 
discovered  in  the  Mesnard  district,  Michigan,  which  have  excited  c 
siderable  attention  hs   evidences  of  the  inexhaustible  and  wondeTfnUjf 
productive  nature  of  the  Lake  Superior  region.    Little  of  the  first  n 
was  above  the  surface  when  first  discovered,  and  that  little  was  «o  « 
with  moss  and  small  underbrush  aa  scarcely  to  attract  attention. 
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being  uncovered  traces  of  Indian  workings  were  found.  Two  specimenB 
were  cut  off,  which  were  shown  to  be  very  compact  pure  copper.  One 
of  the  masses  found  was  forty  feet  in  length  by  four  in  breadth,  and 
weighed  about  fifty  tons. 

Native  Silver, — No  one  would  think  of  mining  for  silver  in  the  stomach 
of  a  mule,  yet  in  the  Geological  Museum  there  is  a  lump  of  silver  *'  about 
as  much  as  would  make  forty  shillings,"  which  has  been  taken  from  such 
a  locality.  It  appears  to  be  a  common  occurrence  to  find  quantities  of 
silver  in  the  stomach  and  intestines  of  mules  working  in  the  Mexican 
silver  mines,  and  its  presence  is  accounted  for  by  the  mules  eating  mud, 
which  contains  much  silver,  for  the  purpose  of  obtaining  the  salt  which  is 
also  mixed  up  with  it.  The  silver  is  said  to  accumulate  to  a  considerable 
extent  without  proving  injurious. 

XETALLUBQY, 

Hie  Dowlais  Iron  i'Forks, — In  our  last  number  we  stated  that  the 
weekly  make  of  iron  is  130  tons.  It  should  have  been  added,  that  this  is 
the  produce  of  each  of  the  eighteen  furnaces  possessed  by  that  establish- 
ment. At  present  it  appears  to  be  about  150  tons  per  furnace,  or  about 
2700  tons  weekly  for  the  whole  establishment.  In  many  dbtricts  the 
weekly  make  of  iron  per  furnace  varies  from  250  to  300  tons. 

Aluminium. — This  metal  has  risen  suddenly  to  a  position  of  great 
import^tnce.  Although  isolated  by  Sir  Humphrey  Davy,  and  obtained  in 
globules  by  W5hler  in  1845,  it  was  not  prepared  in  any  quantity,  until 
within  tlie  last  few  years,  when  Deville's  improvements  led  to  its  being 
produced  in  considerable  masses.  Messrs.  Bell,  of  Newcastle-on-Tyne, 
now  manufacture  it  largely  by  Deville's  process,  which  essentially  consists 
in  the  decomposition  of  dry  chloride  of  aluminium  by  means  of  sodium. 
The  metal  was  exhibited  by  this  firm,  and  by  Messrs.  Morin  &  Co.,  of 
Nanterre  (Seine),  at  the  late  International  Exhibition,  under  the  form  of 
bars,  wire,  sheets,  tubes,  foil,  castings,  and  forgings.  It  has  been  drawn 
into  wire  by  M.  Garepou,  of  Paris,  and  it  is  said  to  be  from  60  to  100  per 
cent,  cheaper  than  silver  wire.  It  is  exceedingly  light  (its  specific  gravity 
being  little  more  than  2*5) ;  thus,  a  sextant  in  brass  will  weigh  3  lb.,  which, 
if  made  of  aluminium,  weighs  only  1  lb.  9oz.  Such  a  sextant,  and  also 
various  other  philosophical  instruments  of  the  same  material,  were  ex- 
hibited by  Messrs.  Bell.  They  have  recently  produced  a  modification, 
which  they  term  **  whitened  aluminium,"  in  which  the  unpleasant  zinc- 
like hue  of  the  metal  is  obviated.  They  have  also  formed  keys  of  alumi- 
nium, alloyed  with  2  per  cent  of  nickel,  to  increase  its  hardness.  From 
aluminium  wire  and  foil  the  lighter  weights  used  for  chemical  purposes 
may  be  advantageously  made,  since,  occupying  something  like  seven  times 
the  space  of  those  of  platinum,  they  are  more  easily  adjusted  and  handled, 
and  less  likely  to  be  lost.  MM.  Collett,  of  Paris,  have  constructed  a  chemical 
balance,  in  which  every  part,  down  to  the  milled  head  by  which  the  beam 
is  released,  is  made  of  aluminium.  It  would  appear,  however,  that  this 
metal  is  destined  to  be  more  useful  as  a  constituent  of  alloys,  than  in  the 
unalloyed  form. 
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Aluminium  Bronze  is  a  beautiful  alloy  of  copper  and  aluminiuin. 
Various  articles  made  of  it  were  shown  in  the  International  Exhibition ; 
they  attracted  much  attention,  especially  some  watch-cases  made  by 
Messrs.  Reid,  of  Newcastle,  which  so  closely  resembled  gold  as  not  to  be 
distinguished  from  it  by  experienced  persons.  Aluminium  bronze  is  made 
of  three  (qualities — the  first  containing  10,  the  second  7i,  and  the  third 
5  per  cent,  of  aluminium,  the  rest  being  copper.  These  varieties  are 
scarcely  to  be  distinguished  from  gold,  except  by  their  specific  gravity, 
which  is  scarcely  half  that  of  the  precious  metal.  They  tarnish  much  less 
readily  than  any  metal  usually  employed  for  astronomical  instruments, 
viz.,  gun-metal,  brass,  silver,  cast-iron,  or  steel.  In  making  the  alloy, 
extremely  pure  copper  must  be  used.  The  best  is  that  deposited  by 
electricity,  but  that  kind  is  very  expensive  ;  the  next  best  is  native  copper 
from  Lake  Superior. 

Fusion  of  Steel  in  large  Masses, — M.  Sudre  has  succeded  in  melting  large 
quantities  of  steel  in  a  reverberatory  furnace,  the  steel  being  preserved 
from  oxidation  and  from  change  of  properties  by  a  covering  of  slag, 
such  as  may  be  obtained  from  charcoal  melting  funiaces,  or  common 
bottle-glass. 

The  Spectroscope  in  Steel-Casting, — It  is  said  that  a  practical  application 
is  likely  to  be  made  of  spectrum  analysis  in  the  fusion  of  steel,  by  the 
examination  of  the  gases  evolved  from  the  melted  metal,  which  will  enable 
the  workmen  to  detect  the  point  at  which  the  required  oficct  is  produced, 
and  so  to  arrest  the  operation  at  the  right  moment. 

Properties  of  Steel, — Mr.  David  Kirkaldy  has  found  that  the  same  piece 
of  wrought  iron  or  steel,  on  being  broken,  may  present  a  fibrous  or  a 
crystalline  fracture  according  to  the  rapidity  with  which  the  fracture 
takes  place ;  and  hence  there  is  no  such  change  as  is  commonly  supposed 
to  take  place  in  the  metal,  from  a  fibrous  to  a  crystalline  condition  when 
subjected  to  vibration.  lie  also  found  that  steel  is  reduced  in  strengUi  by 
being  hardened  in  water,  while  the  strength  is  vastly  increased  by  being 
hardened  in  oil. 

Mr.  Charles  Bathoe,  states  that  in  India  glaziers  never  use  a  diamond 
to  cut  glass,  but  they  do  all  their  work  with  a  hardened  steel  point.  lie 
has  himself  hardened  steel  so  that  it  was  as  brittle  as  glass,  by  plunging 
it  at  nearly  a  white  heat  into  iced  water. 

Captain  Caron,  Director  of  the  French  Imperial  Laboratory,  has  experi- 
mented upon  the  formation  of  steel  and  the  result  of  tempering.  He 
regards  the  latter  as  in  effect  analogous  to  the  blow  of  a  hammer,  but 
more  potent,  because  acting  in  every  direction  at  once.  It  causes  a  more 
intimate  union  between  the  carbon  and  the  iron.  T\\q  more  suddenly  the 
cooling  takes  place  in  the  process  of  tempering,  the  stronger  is  the  effect 
produced. 

Applications  of  Steel, — At  a  late  meeting  of  the  South  Wales  Institute 
of  Civil  Engineers,  Mr.  Parry,  of  Ebbw  Vale,  stated  that  steel|  rails  laid 
down  on  the  Midland  Railway  nearly  six  years  ago,  over  which  trains 
have  since  passed  700  times  daily,  are  to  this  hour  uninjured.  They  were 
made  by  Mr.  Mushet's  process. 

Steel- wire  ropes  are  now  extensively  used  in  winding  minerab  firom 
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mines,  gradually  displaciDg  those  of  iron  wire,  which,  to  haye  the  same 
strength,  require  to  be  very  much  thicker  and  therefore  heavier  than 
those  of  steel. 

Sulphuretted  Hydrogen  in  the  Reduction  of  Copper. — It  has  been  discovered 
that  this  gas  may  be  prepared  in  large  quantities,  from  the  ignition  of 
pyrites  under  certain  conditions.  The  process  is  now  adopted  in  Norway, 
and  applied  to  the  separation  of  copper  from  poor  cupriferous  pyrites. 

Copper  Ore  in  Cheshire, — ^At  Alderley  Edge,  is  a  very  singular  deposit  of 
copper  ore  which  has  impregnated  sandstone.  Although  the  percentage 
of  copper  in  the  sandstone  is  not  more  than  1^,  yet,  by  the  methods  of 
reduction  practised,  the  copper  is  separated  with  profit  on  an  extensive 
scale.  The  average  yield  of  the  mines  is  25  tons  of  copper  precipitate 
monthly;  and  the  profits  have  reached  to  some  thousands  of  pounds 
yearly.  Mr.  George  llenwood,  who  lately  inspected  the  works,  describes 
the  process  adopted.  It  consists  in  grinding  the  stone,  and  then  sub* 
mitting  it  to  the  action  of  hydrochloric  acid  for  eighteen  or  twenty-four 
hours,  when  all  the  copper  will  be  extracted  and  the  sand  made  perfectly 
white.  The  liquor  is  drained  ofi^,  and  scrap  iron  placed  therein,  which 
soon  precipitates  all  the  copper,  the  precipitate  is  washed  and  dried,  and 
is  then  ready  for  the  market. 

MINING. 

Mineral  Statistics, — In  the  paper  of  Mr.  Robert  Hunt,  already  referred 
to,  we  find  vanous  statistics  of  the  mineral  products  of  the  United  Kingdom 
for  1861.    They  have  also  appeared  In  a  separate  form. 

Number  of  collieries      d,052 

Quantity  of  coal  raised 83,695,214  tons 

Value      £20,008,803 

Lives  lost  annually  in  coal  mines  ...  about  1,000 

In  the  ten  years  ending  1860  the  number  of  lives  lost  was  0,000. 

Total  value  of  metals  produced  from  British  minerals  in  1861...  £13^603,550 

V/Oais       •>■     •..     •<«     ••■     ••«     ««.     •«•     •■•     *••     •••     •••     •••     2v/,«A#o,ovo 


Total  value  of  mineral  produce ... £34,602,353 

Amongst  the  metals,  gold  appears  for  the  first  time  to  the  extent  of 
£10,816,  being  the  production  of  the  Merionethshire  mines. 

The  value  of  the  silver  extracted  from  lead  ore  raised  in  the  United 
Kingdom  in  1861,  was  £144,161. 

In  Great  Britain  there  are  386,000  persons  actually  engaged  in  mining 
operations,  exclusive  of  those  in  quarries  of  all  kinds.  Of  these  250,000 
are  coal  miners.  Probably  not  more  tlian  300  of  the  whole  number  are 
receiving  any  such  course  of  instruction  as  is  necessary  to  fit  them  for  the 
labours  for  wliich  they  are  destined. 

Boring  by  Diamonds, — Some  time  since  it  was  suggested  thai  black  or 
rough  diamonds  might  be  employed  for  the  perforation  of  hard  xockB. 
Tills  suggestion  has  been  put  into  practice  by  a  Fr«noh  tngiiwwr,  IL 
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Lescliol.  The  instrument  he  uses  is  made  out  of  a  tube  furnished  with  a 
circular  cutter  of  rough  diamonds.* 

Minitig  by  Afachitiery, — Very  little  has  yet  l>een  done  to  supersede  manual 
labour  in  the  excavation  of  mineral  subst^ncesy  but  the  matter  is  now 
beginning  to  receive  attention.  In  metallic  mines.  Crease's  excavating 
machinery  is  said  to  be  highly  successful.  The  inventor  engages  that  such 
machines,  fitted  with  two  augers,  shall  work  at  the  rate  of  600  to  700 
blows  per  minute,  each  auger  independent  of  the  other,  and  working  at 
any  angle  wliatever. 

Attempts  liave  been  made  at  various  times  to  arrange  machinery  for 
getting  coals,  but  until  very  recently  none  has  stood  the  test  of  experience. 
It  will  be  necessary  to  explain  that  in  getting  a  seam  of  coal,  the  first 
operation  is  usually  that  called  "  holing,"  or  "  undercutting,**  which  con- 
sists in  making  a  horizontal  excavation  into  the  coal  at  the  base  of  the 
seam  by  means  of  the  pick.  It  is  in  this  process  that  the  chief  labour  of 
coal-getting  consists ;  and  whoever  has  seen  half-naked  colliers  engaged 
in  this  toil,  kneeling,  or  perhaps  lying  on  their  side,  must  feel  that  it  is 
ver}*^  desirable  to  substitute  machinery  for  such  terrible  work.  Some  years 
ago  a  coal-cutting  machine  was  invented  by  Mr.  Peace,  of  the  Earl  of 
Crawford*8  Collieries,  Wigan,  in  which  an  endless  chain,  provided  with 
teeth,  was  made  to  revolve  ;  but  it  has  long  been  disused.  A  machine  has 
lately  been  invented,  however,  which  is  at  present  employed  at  the  West 
Ardsley  Colliery,  near  Leeds,  and  which  bids  fair  to  be  very  successful. 
It  may  be  briefly  described  as  a  collier's  pick  in  the  hands  of  a  machine. 
The  pick  is  made  to  act  in  any  direction  ;  but  for  holing  it  will,  of  course, 
strike  horizontally.  The  handle  of  the  pick  forms  the  long  arm  of  a 
*' bell-crauk,"  of  which  the  shorter  arm  (which  moves  through  a  much 
smaller  space)  is  actuated  by  the  piston  of  a  cylinder.  To  work  the  latter, 
compressed  air  is  forced  in  pipes  down  the  pit  to  the  cylinder,  and  moves 
the  piston  just  as  steam  would  do,  but  with  the  advantage  that  the  escape 
air  assists  in  the  ventilation  of  the  working  place.  The  whole  machine  is 
mounted  on  wheels,  and  can  be  run  on  tramways  from  place  to  place. 


PHOTOGRAPHY. 


THE  adjudicators   appointed  by  the  Council  of  the   Photographic 
Society  have  awarded  the  prize  medals  for  the  best  contribatiooB 
in  six  distinct  branches  of  photographic  art,  as  follows  :— 
M.  Claudet,  for  the  best  portraits. 
Mr.  Francis  Bedford,  for  the  best  landscapes. 
Colonel  the  Honourable  Stuart  Wortley,  for  the  best  instanianeoni 

pictures. 
Viscountess  llawarden,  for  the  best  amateur  contribution. 
Mr.  H.  P.  Robinson,  for  the  best  composition  picture  from  life* 
Mr.  Thurston  Thompson,  for  the  best  reproduction. 


A  description  of  it  will  be  found  in  our  Continental  Snmnui^. 
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It  ia  to  be  hoped  that  the  rewards  ofTered  this  year  for  the  first  time  may 
serve  as  a  stimulus  to  increased  cxertiuu  on  the  part  of  the  contributors 
to  future  exhibitions  of  the  Photographic  Society. 

His  Majesty  the  Emperor  of  the  French  lias  bestowed  the  cross  of  the 

,j4^on  of  llanour  upon  three  photographers  whoso  productiona  were  most 

irving  of  attention    in   the  late    International   Exhibition  ;  viz.,  M< 

'ard,  for  useful  photographic  inventions ;  M.  Duboscq,  for  improve- 

^  lenls  in  optical  inotrumeDts  ;  anil  on  M.  Poitevin,  for  his  inventions  in 

earbon  printing  and  photo- lithography. 

The  premium  of  2,000  fraucs  oSereil,  in  tlie  year  1836,  by  the  Due  de 
Laynes,  for  the  beat  method  of  printing  in  carbon,  lias  ultimately  been 
divided  into  four  minor  priKes.and  bestoived  as  follows: — A  golt)  medal  of 
the  value  of  DOO  francs  was  given  to  M.  Poitevin,  as  tile  orif(iaator  of  the 
first  idea  upon  which  the  carbon  printing  processes  were  based  ;  viz.,  the 
peculiar  action  of  light  upon  a  combination  of  organic  matter  with  salts 
of  chromium.  The  merit  of  tliia  invention  appears,  however,  to  rest 
with  Mr.  Mongo  Ponton,  who  as  far  back  as  May,  18d9,  communicated  to 
the  Royal  Scottish  Academy  of  Arts  his  discoverj'  of  the  action  of  sunlight 
upon  paper  Bleeped  in  a  solution  of  the  bichromate  of  potash.  The  second 
gold  medal,  of  eijual  value,  was  bestowed  upon  MM.  Davanne  and  Girard 
for  their  researches  into  the  causes  of  the  fading  of  silver  prints.  A 
silver  medal  valued  at  400  francs  was  awarded  to  Messrs.  Gamier  and 
Salmon,  for  their  process  of  printing  in  carbon  ;  and  a  similar  medal  was 
given  to  Mr.  Pounccy,  of  Dorchester,  for  his  invention  of  the  same 
character.  Subsequently  the  reward  conferred  upon  M.  Poitevin  has 
been  augmented  by  2,000  francs,  and  an  additional  medal  presented  to 
M,  Forgier  for  his  process. 

The  practical  photog'raphor  is  indebted  t^i  M.  Meynier  for  two  valuable 
suggestions.  The  first  refers  to  the  use  of  tile  double  nulphatc  of  iron  and 
ammonia  as  a  developing  agent.  The  aqueous  solution  of  this  salt  pos- 
sesses tlie  advantage  of  greater  permanence,  whilst  as  a  reducing  agent  it 
is  eqally  efficient  with  the  simple  sulphate.  Several  distinguished  operators 
have  pronounced  very  favourably  upon  the  capabilities  of  this  salt  as 
readily  giving  exquisite  half-tone  with  a  proper  amount  of  intensity  in 
the  high  lights.  It  is  manifestly  requisite  to  employ  such  a  larger  pro- 
portion of  this  salt  as  will  compensate  for  the  diminished  amount  of 
actual  protoxide  of  iron  in  the  compound  ;  a  solution  containing  2S 
grains  of  the  double  sulphate,  with  25  minims  of  acetic  aoid  to  tlie 
ounce  of  water,  is  stated  by  Mr.  G.  Wharton  Simpson  to  give  escel- 
lent  results.  The  second  suggestion,  offered  by  M.  Meynier,  lias  reference 
to  the  employment  of  the  sulpho-cyanide  of  ammonium  ns  a  fixing 
agent,  both  for  negatives  on  glass  and  prints  upon  poper.  This  com- 
pound lias  the  property  of  dissolving  both  the  iodide  and  chloride  of 
silver,  forming  solutions  which  are  not  liable  to  the  deposition  of  tlie 
black  sulphide  on  heating  or  standing  at  rest  for  some  time.  The  pro- 
position has  been  made  the  subject  of  experiment,  and  reporled  upon 
by  Mr.  Spiller,  who  states  that  this  re-agent  ts  the  only  one  known 
have  the  power  of  removing  the  wliole  of  tho  alver  from  the  pre- 
■hite  portions  of  albumeulied  prints,  and  that  the  co%t  of  thin 
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article  conatitutss  its  only  disadruttagc.  MM.  D&vanne  and  Glrnrd 
liare  mope  recently  confirnied  the  favourable  opinion  expressed  by  Mr. 
Spiller. 

A  very  ingeniously-constructed  microscopic  camera  haa  recently  been 
introdnced  by  Mr.  A.  F.  Eden,  of  Crown-court,  Threadneedle- street.  It 
lit  made  to  serve  a  variety  of  purposes,  and  cnn  be  used  eitlier  for  talntig 
reduced  copies  of  jiUotographic  pictures  or  direct  miniature  portraits  from 
nature,  to  be  examined  aftenvards  by  tJie  aid  of  an  ordinary  microECogie  ; 
or  may  lie  employed  inveraely  for  tlie  production  of  magnified  representa- 
tions of  microscopic  objects.  Tliti  instrument  may  be  described  as  con- 
uisting  of  a  photographic  camera  adapted  to  tlie  body  or  tube  of  an  ordinary 
microsoope ;  and,  although  the  combination  serves  the  purposes  already 
enumerated,  the  two  portions  may  lie  dlsconneeled,  and  each  used 
Bflparately.  Thus,  to  the  mahogany  camera  may  be  adapted  a  landscape 
lens  of  about  sixteen  inches  focus,  whea  it  becomes  suitable  for  copying 
and  for  talcing  small  vione  on  platea  of  sizes  up  to  eeren  inches  square  ; 
likewise  the  optical  portion  of  the  instrument  may  be  mounted  on  a  braaa 
stand,  and  require**  merely  an  eye-piece  to  constitute  an  effective  compound 
micruccope.  The  manner  of  using  the  instrument  uiay  bo  briefly  described. 
Supposing  it  be  reijuired  for  taking  a  micrd-phofograpli,  or  reduction  from 
an  ordinary  negative,  the  latter  is  supported  in  the  position  usually  occu- 
pied by  tlie  ground-glass,  or  dark  side  in  a  camera  of  the  usual  oonstme- 
tion.  This  end  of  tlie  instrument  is  provided  with  a  large  plane  reflector 
attached  by  a  hinge,  and  capable  of  adjostment  to  any  angle  which  may 
be  required  to  direct  the  rays  of  the  sun  or  difl'used  daylight  through  th« 
negative  and  axis  of  tiie  camera.  By  means  of  the  microscope  object, 
glass  in  front  of  the  caiiii^rii,  a  sharply-defined  image  is  depicted  upon  the 
screen  of  a  little  dark  box  placed  a  short  distance  beyond.  The  lena  inay 
be  adjusted  and  focussed  by  the  aid  of  a  rackwork  and  pinion  movement ; 
and  when  the  optical  perfection  of  the  image  is  deemed  satisfactory,  the 
scratched  glass  i^  exchanged  for  the  sensitized  plate,  in  this  instance  repre- 
sented by  a  single  drop  of  collodion  upon  a  slide  of  standard  dimenuona — 
one  by  three  incites.  The  exposure  will  not  usually  exceed  ten  seconds  in 
bright  daylight,  and  tlie  development  occupies  but  a  siugle  moment,  since 
it  isadvioable  to  guard  against  too  great  intensity  in  the  minute  photographic 
reproduction,  in  order  that  the  speck  of  reduced  silver  on  the  glass  may 
exhibit  under  assisted  vision  its  proper  gradation  of  light  and  shade.  The 
beauty  of  the  result,  and  tlie  rapidity  with  which  the  whole  procea*  is 
execuidd,  will  possess  a  charm  for  those  whose  leisure  moments  are  scarce, 
andwhoselaboratoryfacilities  are  of  a  limited  character.  On  the  other  hand, 
by  placing  in  the  little  dark  box  a  microscopic  object  mounted  onaglass  slide, 
and  removing  the  cap  or  stopper  which  prevents  the  access  of  daylight,  an 
enlarged  and  well-defined  image  will  appear  upon  the  ground  glass  at  th« 
larger  end  of  tbe  camera.  Having  focussed  in  the  same  manner  as  befbrt^ 
this  image  now  presents  itself  ready  to  be  photographed,  on  merely  holding 
the  camera  properly  to  the  sun,  or  reflecting  its  rays  ftom  the  small  con- 
cave mirror  placed  at  this  extremity  of  the  instrument.  And  further,  by 
removing  altogether  tbe  larger  mirror  the  apparatus  will  be  suitable  for 
taking  miniature  portraits  of  sixes  varying  from  that  of  a  grain  of  mustard 
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seed  to  Buch  as  would  be  mounted  in  a  small  locket.  The  one-inoh  lens  is 
that  preferred  for  general  use,  but  a  lower  power  is  also  provided.  Both 
of  these  object-glasses  have  their  photographic  and  optical  foci  coincident ; 
no  allowance  need  therefore  be  made  in  the  adjustment  of  the  sensi- 
tive plate ;  and  the  fact  that  Mr.  Eden  was  for  some  years  a  pupil  of 
Mr.  Andrew  Pritchard  is  so  far  a  guarantee  for  the  perfection  of  the 
optical  part  of  the  microscopic  camera. 


PHYSICS. 

PROFESSOR  W.  A.  MILLER,  of  King's  College,  London,  has 
published  in  the  Proceedings  of  the  Royal  Society  an  abstract  of 
an  important  investigation  <<  On  the  Photographic  Transparency  of  rarious 
Bodies,  and  on  the  Effects  of  Metallic  and  other  Spectra  obtained  by  means 
of  the  Electric  Spark."  The  first  portion  of  his  paper  refers  to  the  absorbent 
action  of  various  media  upon  the  chemical  rays  of  the  electric  spark,  the 
spark  or  light  being  obtained  between  two  metallic  wires  (generally  of 
fine  silver)  connected  with  the  ends  of  the  secondary  wire  of  a  strong 
induction  coil.  The  light  was  first  passed  through  a  narrow  vertical  slit 
in  a  piece  of  metal,  then  through  the  substance  to  be  examined,  which,  if 
a  liquid,  was  contained  between  two  thin  plates  of  polished  rock-crystal, 
then  through  a  quartz  prism  placed  at  a  suitable  distance,  immediately 
upon  this,  through  a  lens  of  rock* crystal ;  and  at  a  suitable  distance 
the  spectrum  was  received  upon  a  sensitive  collodion  surface  in  a  camera. 
His  experiments  with  paseous  substances  were  made  by  interposing  in 
the  track  of  the  ray,  between  the  vertical  slit  and  quartz  prism,  a  brass 
tube,  two  feet  long,  closed  at  each  end,  air-tight  by  means  of  a  plate  of 
quartz,  and  each  gas  or  vapour  was  introduced  separately  into  Uie  tube. 

His  general  results  were: — Ist.  That  colourless  bodies  which  are 
equally  transparent  to  the  visible  rays  vary  greatly  in  permeability  to 
the  chemical  rays  ;  2nd.  Bo<lies  which  are  photographically  transparent 
in  tlie  solid  state  preserve  their  transparency  in  the  liquid  and  gaseous 
states ;  and  Srd.  Colourless  transparent  solids  which  exert  a  considerable 
photographic  absorption,  generally  preserve  that  power  when  converted 
into  liquids  or  gnses,  and  it  makes  no  difference  whether  they  are  liquefied 
by  means  of  heat  or  by  being  dissolved  in  water.  He  employs  the  term 
'*  diactinic  *'  to  express  the  power  which  bodies  possess  of  transmitting 
the  actinic  or  chemical  rays. 

The  experiments  upon  gaseous  bodies  gave  important  results,  showing, 
however,  but  little  coincidence  with  those  of  Tyndall  on  the  absorbent 
power  of  gases  for  radiant  heat.  Amongst  the  colourless  gases,  atmo- 
spheric air,  oxygen,  hydrogen,  nitrogen,  carbonic  oxide,  and  carbonic  acid, 
exert  no  absorbent  power ;  olcfiant  gas,  nitrous  oxide,  cyanogen,  and 
hydrochloric  acid  slightly  absorb  tlie  chemical  rays ;  whilst  with  coal 
gas  the  more  refrangible  half  of  the  chemical  spectrum  was  entirely  cut 
ofi^.  Then  follow,  with  increasing  power,  sulphurous  acid,  bisulphide  of 
carbon,  and  terchloride  of  phosphorus.    Atmospheric  air  saturated  with 
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rftponr  of  beniol  absorbs  the  diemical  rays  more  powerfully  Uian  eokl 
gaa,  bot  if  the  vapour  of  ether,  cbluroform,  or  oil  of  turpentine,  was  sub- 
stitated  for  that  of  beDKol,  the  effect  was  much  less  marked. 

Of  eighteen  dilTerent  liquids  water  was  found  to  lie  tlie  must  freeljr 
diactinic,  and  though  eminently  transparent  to  the  cheuiieal  rays,  it  is  leaa 
so  than  atmospheric  air  and  certain  other  gasea.  Ab^lute  alcohol  ii 
next,  but  exhibits  a  considerable  falling  off.  Then  follow  Dutch  liquid, 
chloroform,  ether,  benzol,  glycerine,  fousel  oil,  wood  spirit,  oxalic  elher, 
acetic  acid,  oil  of  turpentine,  glycol,  carbolic  acid,  liquid  paraffin,  and 
bisulphide  of  carbon  ;  whilst  terchloride  of  phosphorus  and  oxychlortda 
of  phosphorus,  although  perfectly  limpid  and  colourless  to  light,  absorb 
all  tlie  chemical  rays.  Saturated  solutions  of  potash,  soda,  phoephoriii 
acid,  and  arsenic  acid,  exert  considerable  absorbing  power. 

Of  solids,  tlte  most  perfectly  diactinic  are  rock-crystal,  ice,  and  wliita 
Auor  spar,  though  less  so  than  atmospheric  air  and  certain  other  gaaefc 
Roclc-salt  is  nearly  equally  transparent.  Then  follow  ilie  sulphates  at 
baryta,  lime,  and  magnesia,  and  those  of  the  alkalies.  The  carbonate^ 
borates,  phosphntet,  and  arsenlates,  of  the  alkalies  and  alkaline  eartlt% 
are  also  tolerably  transparent.  Although  the  aulphates  are  geoerallj 
freely  transparent,  the  sulphites  are  much  less  80,  and  the  liyposulphiM 
absorb  about  three-fourths  of  the  length  of  the  spectrum,  leaving  only 
the  leas  refrangible  portion.  The  chlorides  and  bromides  of  the  Hlkaliaa 
and  alkaline  earths,  and  soluble  tluorides,  are  freely  diactinic,  but  th« 
iodides  are  much  less  so.  Amongst  the  salts  of  iuoi^auic  acids  the  nitratea 
are  the  most  juwerful  in  absorbing  tlie  clieiiiical  rays,  a  itolutiou  of  eithar 
of  them  absorbs  all  the  more  rafrnngiblc  rays  and  reduces  the  chemical 
spectrum  to  less  than  one-sixth  of  its  ordinary  length.  The  chlorates  har* 
a  much  less  powerful  absorbing  action.  Uiganic  acids  and  their  aolls' 
strongly  absorb  the  more  refrangible  rays  in  Lhe  following  order  :  citrate^' 
acetates,  tartrates,  and  oxalates,  tlte  latter  being  tlie  strongest,  Tlie  diff 
ferent  varieties  of  supir  are  freely  transparent. 

The  second  portion  of  Dr.  Miller's  paper  treats  of  the  Electric  Spectra 
of  the  Metals.  All  the  ordinary,  and  many  rai-c  metals  were  employed,  and' 
in  all  the  experiments  the  image  of  the  spectrum  was  received  and  fixed, 
upon  n  photographic  surface.  In  many  cases,  metals  wliich  are  allied  ia 
ohemical  properties  exhibit  a  certain  similarity  in  their  spectra  ;  for  in- 
stance, iron,  cobalt,  and  nickel ;  also  bismuth,  antimony,  and  araenic, 
Volatile  metala  generally  give  the  strongest  lines.  Some  of  the  experi- 
ments were  made  with  the  metallic  electrodes  immersed  in  various  gotea, 
and  it  was  observed  that  certain  gases,  such  as  bydrocliloric  acid,  aulplin* 
rous  acid,  and  nitrous  oxide,  greatly  resisted  the  passage  of  the  ekettic 
sparks. 

A  valuable  paper  on  the  atratiried  appearance  in  Electrical  Dischargoi, 
by  J.  P.  Gassiot,  F.ll.S.,  has  been  printed  in  Number  fi3  of  the  Proceed- 
ings of  the  Royal  Society.  He  describes  numerous  experiments  n 
battery  consisting  of  3,360  pairs  of  plates,  acting  upon  various  rari&cd 
gasea,  in  ^lass  tubes ;  and  especially  examines  "  the  eiTecta  obtained  by 
varying  the  resistance."  He  states  that  tlie  stratilied  discharge  tram 
titufla  disruption  of  lhe  priniary  wire  of  an  induction  coil,  h  identical  in 
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character  with  the  continuous  discharge  of  a  voltaic  battery.  The  form 
and  positions  of  the  strice  appear  to  depend  upon  the  power  of  the  battery, 
and  upon  the  state  of  tension  of  the  rarefied  gases.  The  number  of  stri» 
appears  to  indicate  the  degree  of  tension  in  a  closed  battery  circuit,  as 
a  gold-leaf  electroscope  does  in  an  unclosed  circuit,  and  can  be  regulated 
by  introducing  different  amounts  of  resistance  into  the  circuit.  The  number 
of  stris  decreased  as  the  amount  of  resistance  introduced  into  the  circuit 
was  increased  ;  but  at  the  same  time  the  striae  assumed  a  different  shape, 
and  the  bright  and  dark  portions  at  the  tube  occupied  different  positions. 

Reitlinger  has  put  forward  a  new  explanation  of  stratified  electric  light, 
as  seen  in  rarefied  media.  He  supposes  that  in  a  tube  filled  with  rarefied 
aqueous  vapour,  the  hydrogen  and  oxygen  are  disposed  in  alternate 
layers,  and  that  the  oxygen  being  a  worse  conductor  of  electricity  than 
hydrogen,  becomes  much  more  heated,  and  thereby  much  more  luminous, 
and  thus  produces  dark  and  bright  bands.  In  support  of  this  view,  he 
states — Isfc,  that  no  stratification  has  been  produced  by  elementary  and 
unmixed  gas ;  and  2nd,  that  the  vapour  of  mercury  alone  gives  only  a 
white  light,  without  stratification,  but  immediately  on  adding  a  few 
bubbles  of  air  to  it,  dark  bands  appear. 

An  abstract  of  a  paper,  *'0n  the  Long  Spectrum  of  Electric  Light," 
read  before  the  Royal  Society,  by  Professor  G.  G.  Stokes,  F.R.S.,  has  been 
published  in  the  Proceedings  of  the  Royal  Society.  He  employed  as  the 
source  of  light  the  spark  of  an  induction  coil,  with  a  Leyden  jar  connected 
with  the  secondary  terminals ;  and  examined  the  light  evolved  by  elec- 
trodes of  different  metals.  He  found  light  from  aluminium  electrodes  the 
richest  in  invisible  rays  of  extreme  refrangibility,  and  therefore  used  that 
metal  when  examining  the  behavour  of  those  particular  rays.  This 
portion  of  the  spectra  of  the  metals  may  be  viewed  by  means  of  fluore- 
scence, and  its  mode  of  absorption  by  different  liquids  also  observed  by 
the  same  means.  He  finds  that  solutions  of  alkaloids  and  glucosides  are 
usually  very  opaque  to  those  rays,  and  some  of  them  produce  bands  of 
maximum  opacity  in  particular  parts,  highly  distinctive  of  the  special 
substance  under  examination.  In  natural  crystals  of  adullaria  and 
felspar,  generally  a  strong  fluorescence  is  produced  by  these  invisible  and 
highly  refrangible  rays.  A  particular  variety  of  fluor-spar  shows  a 
decided  reddish  fluorescence  under  the  exclusive  influence  of  rays  of  the 
very  greatest  refrangibility,  and  will  therefore  form  a  valuable  means  of 
detecting  those  rays. 

In  the  "American  Journal  of  Science  and  Arts,"  January,  1863, 
is  a  paper,  "  On  the  Equivalent  and  Spectrum  of  Ccesium,"  by  S.  W. 
Johnson  and  O.  D.  Alien.  It  professes  to  contain  a  more  extended 
description  of  the  lines  composing  the  cssium  spectrum  than  that  given 
by  Kirchoff  and  Bunsen,  and  states  that  it  is  the  most  beautiful  of  all  the 
spectra  of  the  alkali  and  earth  metals. 

M.  Janssen  has  described  in  the  Comptes  Rend  us  some  new  spectro- 
scopes :  the  first  is  one  with  direct  vision,  it  unites  great  dispersive  power 
with  simplicity  of  construction,  and  seems  well  adapted  for  optico-chemical 
analysis;  the  second  is  a  pocket  instrument,  forming  a  small  folding  glass, 
and  is  also  adapted  for  direct  vision,  by  means  of  it  the  solar  spectrum  can 
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be  seen  in  tlie  feeblest  and  most  dilTuwd  light;  but  it  ia  more  apecially 
adapted  for  the  analysis  of  flameB.  A  new  form  of  spectroscope  baa  also 
been  deacrihed  lij-  Dr.  Wolcott  Gibbs,  in  tbe  "  American  Journal  of 
Science,"  vol,  xxsv,,  page  110. 

An  abstract  of  a  pnper, "  On  the  Reflection  of  Light  from  Polished 
Surfaces,"  by  Rev.  3.  Ilaughton,  F.R.S.,  has  appeared  in  tlie  "Proceeding* 
of  the  Royal  Society."  The  following  are  some  of  the  concluaionsarrired 
at.  That  silver  is  tbe  only  substance  which  possesses  tho  qualities  of 
brillianey  and  lustre.  Of  the  metals  which  have  high  brilliant  and  little 
iiutre  may  be  named  mercury,  palladium,  zinc,  and  iron.  Of  those  which 
IiftVB  high  lustre  And  little  hriUiawy  there  arc  only  two,  i^old  and  copper. 

A  paper,  entitled  "Some  Remarks  upon  Light,"  has  been  read  by  Mr. 
B.  S.  Proctor  heforo  the  Mlcroseopicnl  Society  of  New  castle- npon-Tyne. 
The  author  shows  that  substancps  usually  considered  opaque,  such  aa  ordi< 
nary  white  lend,  fee,  are  not  so ;  but  that,  as  a  rule,  in  white  powdera, 
pretty  free  transmission  of  li("lit  lakes  place  through  the  individual  par- 
ticles. He  examines  tlie  question,  why  some  substances,  such  as  white 
lead,  when  mixed  with  oil,  possess  a  greater  "  body,"  or  opacity,  than  other 
substances,  such  as  magnesia,  which  appear  equally  opaque  in  the  ixj 
state;  and  shows  that,  in  the  latter  case,  it  is  because  the  refractive  power 
of  the  substance  is  nearly  allied  in  degree  to  that  of  the  oil,  whilst  in  tho 
former  case  it  is  very  diHersnt,  and  with  white  lead  much  higher  than  thftt 
of  the  oil.  Tlie  opacity  of  bodies  was  also  further  examined,  and  it  wai 
shown  that  no  definite  tine  could  be  drawn  between  transparent  and 
opaque  bodies,  all  were  transparent  in  some  slight  degree  when  reduced  to 
&  very  tbin  film  ;  and  each  then  showed  its  own  peculiar  colour :  thus  gold 
and  copper  appeared  green,  silver  violet  or  purple,  arsenic  brown,  iodtae 
red-brown,  antimony  and  charcoal  grey,  &c. 

Mr.  H,  Treppass  has  exhibited  at  tbe  Royal  Institution  a  new  optical 
instrument,  called  a  cliarimorphuscope.  It  contains  improvements  upon 
the  kaleidoscope  of  Sir  David  Brewster,  the  eifects  being  under  the  control 
of  the  operator,  who  is  thus  able  to  produce  in  relief,  delicate  or  simple, 
gorgeous  and  elaborate  patterns,  according  to  his  own  fancy. 

Dr.  Tyndall,  in  a  paper  "  On  the  Absorption  and  Badintion  of  Heat  by 
Gaseous  Matter,"  in  the  "Philosophical  Magazine,"  describes  what  lie 
terms  "  dynamic  radiation  and  absorption,"  or  the  radiation  and  ab- 
sorption of  heat  by  gases  and  vapours  without  any  source  of  heat  external 
to  the  gaseous  body  itself.  The  method  he  adopts  is  to  admit  a  minute 
portion  of  the  gas  to  be  examined  into  the  exhausted  tube  of  his  apparatn* 
for  detemiining  the  degree  of  transparency  of  gases  for  heat,  and  then 
allow  dry  air  to  enter  the  tube  and  mix  with  it ;  tbe  gaseous  mixture  thui 
increasing  in  density  becomes  slightly  healed.  In  the  case  of  boracic  ether 
he  found  that  the  radiation  of  an  amount  of  vapour  possessing  a  tension  of 
less  than  a  thousand -millionth  of  an  atmosphere  was  perfectly  measurable. 
The  absorbent  action  of  perfumes  and  essential  oils  for  heat  was  aleO 
examined  ;  and,  in  the  instances  of  spikenard  and  aniseed,  it  was  fonni 
to  be  upwards  of  SCO  times  that  of  dry  air:  He  further  examined  tha 
thermic  absori'tion  of  electrolytic  oxygen,  J.«.,  ordinary  oxygen  con- 
taining oKDne,  and  fouiiH  thai,  in  pro|»'i"tion  as  the  siw  of  the  elfCtiode* 
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wKicU  eYolre  the  oxygen  was  diminishedy  the  proportion  of  ozone  in  the 
gas  increased,  and  its  thermic  absorption  also  increased,  nntil  it  amounted 
to  136  times  that  of  ordinary  oxygen  ;  but  even  in  this  experiment  the 
quantity  of  ozone  operated  with  was  perfectly  unmeasurable  by  ordinary 
means.  He  considers,  for  the  present,  that  ozone  is  produced  by  a  packing 
of  the  atoms  of  ordinary  oxygen  into  oscillating  groups,  and  that  heating 
dissolves  the  bond  of  union,  and  allows  the  atoms  to  swing  singly,  and 
thus  converts  ozone  into  ordinary  oxygen. 

A  paper  was  also  recently  read  by  the  same  author  at  the  Royal  Insti- 
tution, ''  On  Radiation  through  the  Eartk's  Atmos^ere."  In  a  former  com- 
munication he  showed  that  the  aqaeoos  rapour  in  the  air  absorbed  a  vastly 
greater  proportion  of  heat  than  did  the  air  itself,  althongh  the  aqueous 
vapour  was  only  in  the  proportion  of  1  to  199  parts  of  the  other  ingre- 
dients of  tlie  atmosphere.  Several  objections  had  been  made  to  thb  result, 
and  he  now  discussed  those  objections,  and  showed,  in  various  ways,  that 
watery  vapour  is  opaque  in  an  extraordinarily  great  degree  to  such  rays  of 
obscure  heat  as  are  emitted  by  the  earth  after  it  has  been  warmed  by  the 
eun,  and  that  more  than  ten  per  cent,  of  the  terrestrial  radiation  of  heat 
from  the  soil  of  England  is  stopped  within  ten  feet  of  the  surface  of  the  soil. 
The  contents  of  this  paper  are  similar  to  that  of  one  by  the  same  author 
recently  read  before  the  Royal  Society,  the  object  of  which  was  to  prove 
to  met^'orologi^ts  that  they  may  apply,  without  misgiving,  the  results 
which  the  author  had  previously  announced,  regarding  the  relation  of 
aqueous  vapour  to  radiant  heat. 

M.  Dufuur,  in  the  "  Coniptes  Rendus,"  describes  some  new  experiments 
upon  the  degree  of  rapidity  of  combubtion  of  fuses  under  different  pres- 
sures of  the  atmosphere,  llis  experiments  were  made  in  the  open  air,  and 
the  difference  of  pressure  was  obtained  by  igniting  them  at  different  ele- 
vations on  the  Alps.  llis  results  couiirm  those  of  Quartermaster  Mitchell 
and  Professor  Fraiikland,  each  of  whom  found  that  the  rapidity  of  com- 
bustion increased  with  the  increase  of  pressure. 

Mr.  T.  H.  Hill  has  presented  to  the  Royal  Institution  some  specimens  of 
woods  which  had  been  charred  by  exposure  to  a  temperature  not  exceeding 
250^  Fahrenheit,  the  heat  being  generated  by  steam  pressure  of  about  10 
or  12  pounds  per  square  inch. 


ZOOLOGY. 

The  Controversy  concerning  the  Brains  of  Man  and  the  Apes. — This  has 
assumed  a  somewhat  new  aspect,  from  the  appearance  of  an  account  of  it 
given  by  Sir  Charles  Lyell,  in  his  recent  work  on  the  '*  Antiquity  of 
Man,"  where  he  states  that  in  1862  Professor  Owen  (in  his  paper  before 
the  British  Association),  "without  alluding  to  the  disclaimer  of  the  Dutch 
Anatomists  of  their  defective  plates,  observes  that  in  the  gorilla  the  cerebrum 
extefids  over  the  cerebellum,  not  beyond  it ;  correcting  the  description  of  the 
same  brain  given  by  Professor  Owen  in  1801,  *  in  which  a  considerable 
part  of  the  cerebellum  of  the  gorilla  is  represented  as  uncovered.' "  Pro- 
fessor Owen  takes  exception  to  thib  btatement  of  the  case,  as  leading  to  the 
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inference  Uiat,  in  K^nnl  to  the  same  brain,  lie  repr«»6nl«(l  it  u  shonli 
one  structure  in  1861,  und  another  in  1862  ;  and  in  a  lengthy  letter  *i 
dressed  to  the  AlArmrum  be  endeavours  to  explain  the  circumslances.  S 
Charles  Lyell,  in  reply,  espresalng  erery  desire  to  retract  any  exa^^geiati 
Btatenient  which  he  may  have  made,  admits  only  one  tinimportant  crro 
and,  quotiug  from  the  published  reports  of  Professor  Owen's  piipera,  ta 
firms  htB  original  statements.  These  letters  have  also  called  forth  othc 
from  Professor  Rolleston  of  Oxford,  and  Mr,  Fluiver  of  the  Roynl 
of  Surgeons.  The  foriuer  takes  exception  to  three  points  referred  to 
Professor  Owen's  letter,  and  the  latter  is  adduced  by  Sir  Charles  Lydl  ■ 
a  witness  on  his  own  hehnlf,  to  prove  thftt  the  representation  of  the  bnui 
of  a  chimpanzee  put  before  tlie  public  by  Professor  Owen  in  sopport  ? 
his  views  was  an  inaccurate  one>,  in  which  the  hemispheres  had  so  glid« 
apart  that  one  was  actually  a  quarter  of  an  InchloDj^r  Uian  the  other,  an 
that  the  figure  was  tlius  distortt^d,  and  the  two  dimensions  of  each  hemi 
s[Aere  were  not  given. 

TKt  Ape-Origin  of  Man. — The  supporters  of  this  doctrine  will  b 
delighted  with  the  conclusions  enunciated  by  Professor  Huxley,  in  hi 
work  just  published  an  "  Man's  Place  in  Nature,"  who  says  that  tb 
sftRaeious  foresight  of  the  great  lawgiver  of  syntematic  zoology,  Unnsni 
becomes  justified,  and  a  cmtury  of  anatomicat  research  brings  us  back  tl 
Iiis  conclusion  that  miin  is  a  member  of  the  same  order  (fur  which  Ihl 
Linnsan  term  Primatct  onght  to  be  retained)  as  the  ajies  and  lemmi 
Professor  Huxley,  however,  admita  a  chasm  between  miin  and  th«  sp4 
which  it  would  be  no  less  wron^  than  absurd  to  deny;  but  it  is  ftt  leal 
equally  wrong  and  absurd  to  exaggerate  its  magnitade.  Although,  how 
Bver,  the  anatomical  test  is  of  such  a  character  tliat  Wagner,  in  his  p«pH 
on  the  stmcture  of  the  brain  in  man  and  monkeys  (in  the  Archiv.  fnj 
Naturgeschichte,  18B1 ),  did  not  meet  the  objections  of  HuAley  ;  thougt 
always  remarking  that  Man  is  distinct  from  tlie  Quadrumana,  the  objection! 
brouglit  forward  by  Huxley  tend  rather  against  the  separation  of  Man  i| 
the  special  division  assigned  to  him  (viz.,  Archencephala)  than  againlt 
the  separation  itself. 

Popalalim  of  the  G/oi«.— The  Abdllt  Medieaie  gives  some  cnrioi 
■Utistics  upon  this  point  from  the  most  recent  calculations.  The  earth 
inhabited  by  I,2I{8  millions  of  inhabitants— viz.,  3I!9  millions  of  Caa> 
easiana,  6o2  millions  of  Mongolians,  190  millions  of  Ethiopians,  1  milUc 
of  American  Indians,  and  200  millions  of  Malays.  All  these  speak  3,01 
languages,  and  profess  1,000  different  forms  of  religion.  The  nunilm  i 
deaths  per  annum  is  3a%.33.3,3S3,  or  91,954  per  diem,  3,730  per  hmiTt  ( 
per  minute,  or  one  per  second;  so  that  at  every  pulsation  of  our  heart 
human  being  dies.  This  loss  is  compensated  by  an  equal  nurolier  of 
The  average  duration  of  human  life  throughout  the  globe  is  thirty-l 
years,  but  one-fourth  of  the  population  dies  before  the  seventh  year,  ant 
one-half  before  the  seventeenth  ;  but  of  10,000  persons,  only  one  reocha 
the  hundredth  year,  while  one  in  500  attaint)  the  eightieth,  sad  one  in  10( 
the  sixty-fifth. 

Tsychinal  Diitinitinn  of  the  Races  of  Man. — Mr.  U.  Dunn  read 
before  the  Ethnological  Society  upon   this  subject,  maintaining  that  tha 
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genua  ffomo  was  one  and  distinct,  and  that  the  study  of  the  cerebral 
organization  and  development  of  the  various  typical  races  was  one  of  the 
most  effectual  means  of  better  understanding  and  elucidating  the  psycholo- 
gical differences  which  characterize  them.  The  Sandwich  Islanders  have 
excellent  memories,  and  learn  by  rote  with  wonderful  rapidity,  but  will 
not  exercise  the  thinking  faculties.  It  was  found  practically  that  negro 
children  could  not  be  educated  with  white  children.  In  these  cases  the 
cognate  faculties  have  not  reached  a  complexity  equal  to  the  complexity  of 
the  relations  to  be  perceived  ;  and  moreover  this  is  not  only  so  with  the 
purely  intellectual  cognitions,  but  it  is  the  same  with  the  moral  cognitions. 
In  the  Australian  language  there  are  no  words  answering  to  *' justice,*' 
^  sin,"  **  guilt."  Amongst  many  of  the  lower  races  of  man,  acts  of  gene- 
rosity or  mercy  are  utterly  incomprehensible — ^facts  which  the  author 
thought  were  in  accordance  with  what  might  have  been  anticipated  from 
the  organic  differences  of  the  higher  psychical  activities. 

Anthropological  Society, — From  the  above  paragraphs  it  will  be  seen  that 
the  science  of  Man  is  one  at  the  present  time  much  studied,  and  a  new 
society  under  the  above  title  has  just  been  formed,  with  Dr.  James  Hunt 
as  president,  and  Mr.  C.  Carter  Blake  as  secretary.  The  society  meets  at 
4,  St.  Martin's-place,  on  alternate  Tuesday  evenings. 

The  Unicom  of  the  Ancients. — Dr.  Brehm,  the  African  traveller,  speaks 
thus  of  the  unicorn  :  '*  Also  in  the  interior  of  Africa,  where  I  have 
travelled,  the  '  unicorn '  (Anasa  of  the  natives)  is  nothing  more  than  the 
rhinoceros."  The  Rev.  W.  Houghton,  in  the  "  Annals  of  Natural  History  " 
for  December,  quoted  Ctesias  as  describing  unicorns  under  the  name  of 
wild  asses f  of  whose  horns  drinking  cups  were  made,  of  such  virtue  that 
those  who  drank  from  them  were  said  to  be  subject  to  neither  spasm  nor 
epilepsy,  nor  to  the  effects  of  poison.  Dr.  Brehm  remarks  that,  at  the 
present  day,  in  the  interior  of  Africa,  for  example,  at  Carthum  (Khar- 
toum) drinking  vessels  and  cups  are  still  made  from  the  horn  of  the 
rhinoceros,  to  which  they  attribute  the  very  same  properties  as  Ctesias  did. 

Preservation  of  Birds. — While  the  English  farmer  is  energetically  de- 
stroying small  birds  on  his  farm,  the  New  Zealand  farmer  is  making 
great  efforts  to  obain  a  supply  of  such  birds  on  his,  for  the  purpose  of 
destroying  the  insects  which  ravage  his  crops.  The  Acclimatisation  Society 
of  New  Zealand  are  doing  all  in  their  power  to  promote  the  introduction 
into  the  colony  of  English  field  birds.  The  undermentioned  amounts  will 
be  paid  by  the  Society  upon  the  delivery  in  Auckland,  in  a  healthy  con- 
dition, of  a  cock  and  hen  of  the  following  birds  : — Blackcock  (or  grouse), 
cock  and  hen,  10  guineas  ;  silver  pheasants,  ditto,  £5  ;  nightingales,  £5 ; 
English  partridges,  £4 ;  cuckoos,  £3 ;  missel  thrushes,  £2 ;  common 
thrushes,  £2  ;  blackbirds,  £2  ;  starlings,  £2  ;  skylarks,  £2  ;  rooks,  £2 ; 
crows,  £2  ;  jays,  £1.  10s. ;  robins,  dOs. ;  wrens,  dOs. ;  bullfinches, 
^^  ;  ST^y  linnets,  15s. ;  green  linnets,  158. ;  sparrows,  15s. ;  goldfinches, 
15s. ;  English  quails,  £l. 

Walling  Fish, — An  observer  in  Province  Wellesley,  passing  along 
during  a  shower  of  rain  over  the  wide  sandy  plain  which  bounds  the 
sea  in  the  neighbourhood  of  Panaga,  witnessed  an  overland  migration  of 
a  fish  much  resembling  the  tench,  called  Ikan  Puya,  from  a  chain  of 
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fresh-water  lagoons  lying  |iinmediate1y  within  the  sea  beachy'towards  the 
second  chain  of  lagoons  about  a  hundred  yards  distant  inland.  The  fish 
were  in  groups  of  from  three  to  seven,  and  were  pursuing  their  way  in  a 
direct  line  towards  a  second  chain  of  lagoons  at  the  rate  of  nearly  a  mile 
an  hour.  When  disturbed,  they  turned  round,  and  endearoured  to  make 
their  way  back  to  the  lagoon  they  had  left,  but  were  caught  by  the  Malay 
accompanying  the  observer.  Upwards  of  twenty  were  taken  during  a 
walk  of  about  half  a  mile.  The  ground  these  fish  were  traversing  was 
nearly  level,  and  only  scantily  clotlied  with  grass  and  creeping  salsolaceous 
plants,  which  offered  very  slight  obstruction  to  their  progress. 

Immense  Shoals  of  Flounders, — Illustrating  the  proverbial  teeming  life 
in  tlie  sea,  a  person  writing  from  Gothenburg  states  that  *^  there  have 
been  caught  after  the  late  storms  on  the  coast  of  Denmark  a  quantity  of 
flounders,  estimated  at  two  millions  and  a  half  in  number,  and  they  say 
the  sea  is  literally  full  of  them.  They  do  not  know  what  to  do  with  any 
more  they  may  take,  though  there  is  a  salting  establishment  in  full  work 
already.  Five  hundred  men  were  employed  night  and  day  for  three 
weeks  in  catching  these  fiHh." 

New  Silk  Moth. — The  Revue  de  Zoologie  says  that  the  Minister  of 
Agriculture  in  France  has  received  from  Japan  living  eggs  of  the  oak 
silkworm,  or  liomhyx  Yatna-Mai^  which  it  is  hoped  may  be  cultivated  in 
the  Jardiii  <rAccIini:itation.  Up  to  this  time  no  European  had  been  able 
to  ohtiiin  thiH  precious  silkworm,  all  attempts  having  been  hitherto  met 
with  a  flat  refusal,  on  the  ground  that  the  exportation  of  them  was  for- 
bidden on  pnin  of  death.  Young  oaks  in  the  South  of  France,  Italy,  and 
Algeria  are  in  process  uf  being  forced  in  order  to  afford  food  to  the  precious 
insi'ctri,  whieh  it  is  expected  will  soon  be  excluded  from  the  eggs. 

AccUimUation  of  Sponges. — M.  L*Ainiral,  who  has  been  to  the  coast  of 
Syria  with  a  view  to  obtain  sponges  for  transplantation,  has  returned,  and 
proHontcd  a  detailed  report  to  the  Societc  d' Accliinatatiou.  He  distinguishes 
three  kinds  of  sponge  for  which  there  is  a  demand, — a  fine  soft  sponge, a 
fine  hard  kind,  and  the  common  sort.  These  sponges  are  found  in  the 
ijcvant,  between  Aloxandretta  and  Saida.  When  first  gathered  at  tlie 
bottom  of  the  nea,  the  Hpon«;c  is  covered  with  a  black  but  transparent 
gelatinous  substance,  resonihling  vei;etable  granulations,  among  which 
microscopic  white  and  oviform  bodies  may  be  distinguished,  which  are  the 
larviv.  When  arrived  at  maturity  they  are  washed  out  by  the  sea  w*ater 
which  inces.siuitly  ilows  through  the  ppongc,  and  then  swim  along  by  the 
aiil  of  cilia,  until  they  attach  themstdves  upon  some  rock  and  commence 
a  new  life.  This  omi^vation  of  larva*  occurs  about  the  end  of  June  and 
iK^'inning  of  July.  The  fine  qualities  of  sponge  are  chiefly  found  at  a 
depth  i>f  fifteen  fathoms,  and  the  common  sponyes  lie  between  twenty  and 
thirty  fatlu>ms.  At  Tripoli  (in  Syria),  divers  were  engaged  and  collected 
sponges,  which  were  placed  in  boxes,  through  which  a  stream  of  sea  water 
was  nuide  couNtantly  to  How.  These  arrived  at  Marseilles  on  June  17th 
and  thenco  they  were  taken  to  Toulon  and  the  islands  of  Hyeros,  where 
stone  trouK'hs,  with  live  siKMiges  in  each,  were  sunk  in  different  places. 
The  success  of  \\\t  c>.\ iH»rimeut  will  not,  of  course,  be  known  till  next 
beasKUi. 
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How  long  has  man  been  a  tenant  of  tliis  earth  which  he  is 
now  so  rapidly  subduing  and  so  extensively  populating  ? 
What  was  the  probable  geological  epoch  in  the  sluiaowy  past 
when  he  first  made  his  appearance  here^  as  the  last  of  a  grand 
series  of  animals  created  to  succeed  each  other  in  ordained 
and  typical  seauence  ?  This  question  has  recently  been  ren- 
dered universally  interesting  by  the  book  of  Sir  Charles  Lyell^ 
although  it  had  been  agitated  amongst  geologists  for  some 
years.  While  the  common  opinion  has  always  been  that  man 
first  inhabited  our  globe  about  four  thousand  years  before 
Christy  or  nearly  six  thousand  years  ago^  a  few  far-sighted 
observers  saw  reason  for  arriving  at  a  very  diiOTerent  conclu- 
sion ;  and  Dr.  Schmerling,  M.  Boucher  de  Perthes,  Dr.  Fal- 
coner, and  Mr.  Prestwich,  have  during  recent  years  severally 
investigated  the  geological  evidences  of  man's  great  antiquity 
in  diiOTerent  localities  until  each  and  all  of  them  have  admitted 
and  advocated  it. 

A  succinct  and  popular  notice  of  the  evidences  for  such 
human  antiquity  may  be  acceptable  to  our  readers,  divested  of 
technicalities  and  condensed  within  moderate  limits. 

The  evidences  derived  from  the  actual  presence  of  human 
bones,  but  more  commonly  of  works  of  human  art  in  caves, 
first  claim  our  attention ;  and  of  these  the  discoveries  of  Dr. 
Schmerling  were  both  earliest  in  time  and  most  decisive  in 
character.  In  caverns  in  the  limestone  which  rises  up  along 
the  banks  of  the  Mouse,  this  persevering  geologist  disinterrea 
unquestionable  human  bones  from  two  or  three  localities,  and  a 
now  celebrated  skull  from  the  Engis  cave.  Much  discussion 
has  been  held  over  and  about  this  skull,  as  respects  the  race  of 
men  to  which  it  belonged.  The  most  recent  and  the  clearest 
observations  upon  it  have  been  made  by  Professor  Huxley, 
from  which  we  may  present  the  following  paragraph  :— 

I  can  find  no  character  in  the  remains  of  that  cranium  which,  if  it  were  a 

recent  skull,  would  give  any  trustworthy  clue  as  to  the  race  to  which  it  might 

appertain.    Its  contours  and  measurements  agree  very  well  with  those  of 

some  Australian  sktdls  which  I  have  examined,  and  especially  has  it  a  ten- 
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dency  to  that  occipital  flattening  to  the  great  extent  of  which  in  somd 
Austndian  skulls  I  have  alluded.  But  all  Australian  skulls  do  not  present 
this  flattening,  and  the  supraciliary  ridge  of  the  Engis  skull  is  quite  unlike 
that  of  the  typical  Australian.  On  the  other  hand,  its  measurements  agree 
equally  well  with  those  of  some  European  skulls,  and  assuredly  there  is  no 
mark  of  degradation  about  any  part  of  its  structure.  It  is,  in  fact,  a  &ir 
avorago  human  skull,  which  might  have  belonged  to  a  philosopher,  or  mi^t 
have  coutaineil  the  brains  of  a  thoughtless  savage. 

Anotlior  human  skull  was  discovered,  in  1857,  in  the  Nean- 
derthal valley,  near  Diisseldorf,  in  Germany,  and  it  is  probable 
that  the  whole  skeleton  was  originally  preserved,  although 
destroyed  by  the  workmen,  excepting  some  fragments  of  the 
largor  bones.  This  is  the  most  ape-like  in  its  shape  of  any 
known  human  skull.  Its  capacity,  however,  is  estimated  as 
equal  to  seventy-five  cubic  inches,  which  is  about  the  average 
capacity  of  present  Hottentot  and  Polvnesian  skulls.  In  no 
sense,  then,  except  mere  shape,  is  the  i^^eanderthal  skull  ape- 
like, and  in  no  sense  can  it,  with  the  accompanying  bones,  be 
considered  :is  having  belonged  to  a  race  of  men  intermediate 
botwoini  human  Innings  and  the  apes.  Though  lower  in  type 
Uian  the  Kngis  skull,  the  Neanderthal  man  was,  in  all  proba- 
biiitv,  ne^urly  of  avortiiro  European  size  and  stature. 

Those  human  n^mains  are  tliought  to  be  amongst  the  oldest 
at  pn^sent  known :  and  Dr.  Schmerling,  about  thirty  years  ago, 
rxpivsseil  his  belief  that  they  belonged  to  men  who  were  con- 
tom|H^rary  with  the  quadrupeds  of  extinct  species  whoso 
ivmains  v*ort^  four.vl  with  thoni.  Tliis  view  was  totally  dissented 
frv^m  by  IV.  Wuokland.  although  he  had  nearly  convincing 
oviden^v  of  its  truth  under  his  own  eye  when  he  was  an  ex- 
plvMvr  of  the  cave  of  Pavilvnd.  on  the  coast  of  Glamorganshire, 
rhort^  he  s;iw  a  luinian  skeleton,  and  the  remains  of  recent 
tosi^iva  of  i\uab*!e  sjvoios  which  may  have  been  carried  in  by 
the  man  himself  wb.ea  alive.  There  abo  wore  found  numerous 
Km\os  of  animals,  the  entire  mass  of  which  appear  to  have 
Ihvu  viisiurlkvl  bv  anoiout  divrcinjrs,  so  that  the  remains  of 
oxtuiot   ar.imals   had  becc^me  mixed  with  recent  bones  and 

The  insiauivs  in  which  works  cf  human  art  have  been  dis- 
Cin'onni  in  C5n*es  ;uv  more  numerous  than  those  in  which 
human  Kmios  have  ixvurred.  In  England,  we  specially  notice 
the  '•  Wokoy  Hole  hy;vna  den,''  m  Cheddar  clifib,  itear 
AVolls,  Jsnuor^otshiri*,  which  but  for  a  fortunate  incident 
might  havxi  rauained  unknown  for  centuries  longer.  It  had 
boen^  fi  tlie  locf  with  c{t?TiV,  stones^  and  organic 

renv»'  suspected  its  existence  as  a  cave 

Q  IS  dizected  to  it.    It  was  tlien 
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'  found  to  1)0  n,  rich  repository  of  curioua  remains.  In  tbree 
areas  of  this  cavo  were  found  Qshes  of  bone,  and  eapeciaUy  of 
tlie  extinct  woolly  Bpecies  of  rliinocerosj  associated  with  flint 
or  chert  implements  of  tlie  same  type  as  those  found  near 
Amiens  and  Abbeville,  though  they  were  ruder,  and  therefore, 
in  all  probability,  of  earlier  date,  Thoy  were  found  near  undifr- 
/yiM^ layers  of  peroxide  of  manganese  and  comminuted  bone; 
and  also  ova'lying  remains  of  the  hyasna,  which  mark  the  old 

I^oora  of  the  cave  in  one  of  its  areas. 
From  the  phenomena  and  facts  observed  in  this  cave,  Mr, 
TV.  B.  Dawkins,  who  examined  it,  inferred  that  man,  in  one 
of  the  early,  if  not  in  the  earliest,  stage  of  his  existence,  dwelt 
in  this  cave,  as  some  of  the  most  degraded  of  our  race  do  at 
the  present  day  in  some  countries  j  and  that  be  manufactm^d 
his.  implements  and  weapons  out  of  flint  brought  from  the 
chalk  clowns  of  Wilts,  from  tho  least  fragile  chert  of  the 
greensaud  strata  at  Blackdown  Hills,  in  Devonshire,  and 
also   arrow-heads   out   of  the  more   easily  worked  bones  of 

IBJiimals  of  that  era.  Although  the  men  of  this  cave  employed 
fire,  and  were  acquainted  ^vith  tho  use  of  the  bow,  yet  with 
^leir  puny  weapons  of  flint  and  bone  they  were  far  worso 
.(pTOcd  than  tho  wild  beasts  of  that  day  with  their  sharp  claws 
ud  strong  teeth.  But  the  very  fact  that  man  held  his  ground 
Jif^ainst  them,  shows  that  cunning  and  cral't  more  than  compen- 
itoted  for  the  defects  in  hia  defensive  arms.  Again,  as  he  was 
Xireceded  in  hia  occupation  of  this  cave  by  some  kind  of  wild 
peast,  as  was  proved  by  the  underlying  fragments  of  bone ; 
•O  he  was  succeeded  by  another  kind  of  beast,  the  hya;na,  as 
proved  by  the  overlying  bones. 

How  favourite  a  resort  of  qnndrupeds  tliis  cave  must  havo 
been,  is  manifest  from  the  quantity  of  auimaJ  remains  extracted 

tfirom  it.  In  all,  these  consisted  of  one  thousand  bones,  one 
thousand  and  fifteen  teeth,  and  one  hundred  and  fifty-six  jaws 
ibelonging  to  the  lion,  wolf,  fox,  bear  (of  two  species),  badger, 
Uie  cave-hy£eua,  ox,  deer  (six  species),  Irish  elk,  horse,  and 
^linoceros  (of  two  species).  Amidst  this  aggregate  of  diverse 
ODadrnpeds  did  man  find  his  entrance,  and  fix  hia  crude  habi- 
wion.  What  was  man  then  ? — the  lordly  biped ;  but  at  that 
|ime  how  lowly,  how  mean,  degraded,  and  animalized,  how 
Itnliks  tho  civilized,  reading,  reflecting  man  of  to-day ! 
-  Of  other  caves  the  principal  ones  may  be  briefly  alluded  to. 
^0  Gower  caves,  in  South  Wales,  yielded  to  Dr.  Falconer 
human  bones  amongst  those  of  the  elephant,  as  the  Pa^-iland 
cavo  did  to  Dr.  Bucklund,  and  as  tho  Spritsail  Tor  and  the 
Hewslade  fissure  did  to  Colonel  Wood,  in  addition  to  abun- 
^m  ^nt  flint  knives  and  bone  weapons,  all  evidently  shaped  by 
^Bman,     A  very  significant  exploration  was  condnoted  by  Dr. 
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Falconer  and  Mr.  Everest,  in  the  spring  of  18o3,  in  &  cave  at 
Brixbam,  Devon.  AU  possible  precautions  for  a  faithful  regis- 
tratioa  of  discoveries  were  adof^ed,  and  it  was  soon  annoonced 
that  human  indostrial  works  had  been  discovered,  mixed  indis- 
criminately with  bones  of  the  rhinoceros,  hjaena,  and  oth^  J 
extinct  anim^,  in  the  ondisturbed  ochreons  gravel  and  earth  I 
of  the  cave.  Exp^^rienced  geologists  examined  the  cave  and  I 
ita  whole  prodacts,  and  concluded  without  doubt  that  they  had  ' 
not  be«n  introduced  by  different  natnral  agencies  at  wide 
intervals  of  time.  The  establishment  of  this  fact  is  obviously 
of  Treat  importance  in  similar  researches,  for  upon  it  nearly  the 
entire  vmhw  of  cave  evidences  for  human  antiquity  rests.  J 

The  Ebrixham  care  may  be  regarded  oa  in  itself  a  completa  1 
geological  case  in  point,  since  no  preventible  chance  of  mac-  ^ 
curacy  was  left  unprovided  fin-,  and  overy  fact  was  corroborated 
by  careful  examination.    Il  is  true  that  no  human  bones  were 
discovered  in  it,  yec  many  humanly-worked  flint  knives  were 
fuand,  chiefly  in  the  lowest  part  of  the  bone  earth,  and  a  very 
p«rffcl  one  was  disinterred  »i  a  depth  of  thirteen  feet  fron  J 
the  surface,  covered  with  bone-earth  of  the  same  thickness.'! 
Fifteen  other  flint  knives  wwe  extracted  in  another  part,  whichJ 
w«s  at  the  same  level  as,  though  not  in  coimectton  with,  r 
■Milts  of  manunaba.     In  the  bone-earth  also  of  this  level  i 
eotwe  left  hind-W  of  a  cave-bear  was  exhumed,  with  evei 
botte  in  ita  aatunJ  place.     It  must,  therefore,  have  been  i 
trochftced  to  the  care  when  dothed  with  Sesh,  or,  at  least,  while 
the  separat*  boaee  were  boimd  togeth^  by  their  natural  li;^ 
BMOts,  and  homd  ia  that  state  in  the  mud.   Other  interesting 
fiwte  of  a  Gk«  dianctcr  w«re  noticed  in  the  Brixbam  care. 

Dtr.  FUcooec's  renatcbes  in  rkhly  ossiferous  caves  in  Sicfly 
prodneed  sba&r  reanhs,  and  it  nay  be  fully  expected  that 
other  veahrwa  oavenu  wOl,  from  time  to  tiine,  add  to  dw 
geological  enridences  cf  nan's  contemporaneity  with  sereral 
<NttiiM<  wamwaKa,  Bwn  while  we  write  we  learn  that  asodter 
oaaiftfows  oavcra  of  interest  has  just  been  discovered  ia  the 
lock  of  Gibraltar.  TWra  a  boman  sknll  was  foiukt  enbedded 
in  bMM>«arth,  in  dose  oOBftwnitT  with  a  atone  il 
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wenty  fret  bdow  the 


aMawtwaepbteiMi  of  wry  compact  and  sobd  rock. 

Ie«a  fitel  hAnw  the  level' two  human  jaws  wer«  found,  ™J 

tioM  \f  il  two  stone  knives,  together  with  an  oUoo^  slab  t£ 

sandstone,  haTing  eoe  s&rWv''much  worn  and  polled  as  H 

B  by  (nrtion.     Uaor  otiwr  int«t«sting  lehcs  of  hninan  |ininiiif>i 

^  haw  been  di^  ont  from  the  same  cavenif  with  frngnenta  of 

of  cWreoal;  all,  however,  tauSagtoAom 

'~  ~      harbotired  is  it  were  noi  of  As  i 
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Tho  preceding  abstract  of  the  most  atriking  cave  evidence 
f  Itas  led  eminent  geologists  to  conclude,  apparently  with  much 
I  reason,  that  man  was  contemporary  with  the  mammoth,  the 
,  cave-bear,  the  hyrona  of  dens,  and  several  other  extinct  mam- 
malia.    To  avoid  this  inference  upon  geological  grounds  is 
L  certainly  not  easy,  nor  can  we  fairly  expect  stronger  evidences 
I  than  the  above,  for  those  are  both  inaividually  satisfactory  to 
L  competent  geologists  and  also  cumulative.    Other  geological 
Bi^nclusiDns  are  admitted  as  established  upon  similar  evidence. 
U'    So  much  has  been  said  and  published  upon  the  famous  flint 
f  lonplements  of  Picardy  that  it  is  unnecessary  here  to  repeat 
details  of  their  position  and  characteristics.   The  most  cautious 
readers  must  be  prepared  to  admit  that  equally  cautious  ob- 
servers have  at  least  very  fair  grounds  for  believing  these  flint 
I  weapons  to  be  gennino  as  to  antiquity,  and  unquestionably 
indicative  of  human  handiwork.    We  ourselves  have  examined 
many  of  them,  at  home  and  abroad,  and  it  would  bo  sheer 
obstinacy  to  deny  that  they  have  been  shaped  by  men.   There 
pre  several  minute  charact<?ristic8  by  which  genuine  antiques 
can  be  distinguished  from  modern  impositions ;  and  no  woll- 
versed  examiner  can  entertain  doubts  of  the  human  markings 
in  at  least  some  hundreds  of  chipped  flints  extracted  from  the 
fluviatile  gravels  near  Amiens  and  Abbeville.     Dr.  Falconer 
has  recently  shown  to  the  writer  two  of  the  finest  and  moat 
unquestionably  worked  flints  from  near  Abbeville,  which  would 
carry  conviction  to  tho  mind  of  any  unprejudiced  observer. 

That  a  human  jaw  has  been  lately  found,  in  association  with 
shaped  flints,  in  the  gravel-pits  at  Moulin-Quignon,  near 
Abbeville,  must  bo  known  to  nearly  all  readers,  as  well  as 
the  fact  that  it  has  been  the  subject  of  much  discussion 
and  minute  examination  with  respect  to  its  genuineness  and 
antiquity.  A  joint  French  and  EngHsh  commission  of  naturalists 
and  geologists  carefully  and  locally  investigated  tho  whole 
matter.  Haches  (or  flint  hatchets)  were  disengaged  from  tho 
cliff  of  the  gravel-pit  at  Moulin- Quignon  in  the  sight  of  these 
gentlemen,  and  they  were  convinced  of  the  actual  occurrence 
of  the  jaw  in  the  "  black  band ; "  but  there  was  not  the  snmo 
unanimity  about  tho  ago  of  the  jaw   itself.      Dr.  Falconer 

» thought  "  tho  finding  of  the  jaw  authentic;  but  that  the  clm- 
pacters  which  it  presents,  taken  in  connection  with  the  con- 
ditions under  which  it  lay,  are  not  consistent  with  the  said 
jaw  being  of  very  great  antiquity; "  and  Mr.  Busk  adds  that 
"  there  is  no  longer  reason  to  doubt  that  the  jaw  was  found 
in  the  situation  and  under  the  conditions  reported  by  Mr. 
Boucher  de  Perthes ;  noverthelesa  it  appears  (to  Mr.  Busk) 
^at  the  internal  condition  of  the  bono  is  wholly  irrccon- 
lable  with  an  antiquity  equal  to  that  assigned  to  tho  dcpo8it9 


45G 


POPULAR  SCIEKCB  EBVIIW. 


ill  wLicb  it  was  foand,"  Here,  of  course,  tSr.  Bust  refers  to 
the  prevalent  geological  opinion  that  the  gravels  of  Moulin-, 
Quignon  belong  to  the  "  hjgh  level "  gravels  of  Mr.  Prostwich, 
■which  are  regai'ded  as  the  oldest  beds  on  the  banks  of  the 
river  Somme. 

lu  tho  above  condensation  we  have  referred  almost  ex- 
rlusively  to  what  are  at  present  the  presumed  oldest  remainfl 
of  man  and  his  handiwork.  Our  limits  forbid  the  introduction, 
at  least  in  this  orticle,  of  explanations  of  less  remote  evidences 
of  human  antiquity ;  and  if  wo  have  proved  the  greater,  we  Iiave 
inclusively  proved  the  less.  To  those  who  desire  a  definite 
computation  of  something  approaching  to  the  number  of ^ 
centuries  to  which  the  remains  cited  point,  we  can  only  say 
that  no  such  definite  computation  can  bo  made,  and  geologists' 
aeem  averse  to  commit  themselves  to  any  conjecture  of  actua]:> 
time  on  this  point.  When  Sir  Charles  Lyell  states  that  if  thej 
Natchez  man's  remains  are  genuinely  antique,  they  indicate  ai 
antiquity  of  at  least  one  hundred  thousand  years  for  tit 
first  population  of  tho  valley  of  the  Mississippi,  he  leavea^ 
the  range  of  estimate  for  other  relics  open  to  any  latitude  on 
longitude  which  other  geologists  may  choose  to  calculate.  Yet 
it  is  manifest  that,  if  the  opinions  of  those  who  demand  for 
man  the  longest  antiquity  bo  well  founded,  more  than  one 
hundred,  or  perhaps  two  hundred  thousand  years  vrill  be 
requisite,  according  to  the  Lyellian  method  of  estimating  geo- 
logical time. 

The  public  at  large,  and  especially  certain  classes  of  personid 
to  whom  geological  science   is   new  and  strange,   naturally 
shrink  from  such  conclusions.     The  question,  however,  must 
inevitably  be  tried  upon  its  own  appropriate  evidences,  and  if 
these  arc  adequate  to  conviction  then  preconceived  chronology 
must  give  way.      On  the  one  hand  we  may  not  regard  ti!a. 
comparatively  immense  antiquity  of  man  as  absolutely  demon- 
Btrated ;    but  on  tho  other  hand  wo  must  not  ridicule  a: 
cast  aspersions  upon  the  opinions  of  men  of  high  geolpgii 
eminence,  whose  interest  in  the  matter  is  not  personal  bi 
simply  scientific,  and  who  have  for  some  years  devoted  th( 
beat  powers  to  the   elucidation  of  the   topic.     With   thi 
gentlemen  we  are  disposed  to  think  that  time  will  add 
aiderably  to  tho  evidences  for  human  antiquity,  and  we  sho' 
not  be    at    all     surprised  if   within  a  few  years  it  becomt 
generally  admitted  as  a  geological  canon. 

At  the  same  time  there  are  geologists  who  are  not  yet  pre- 
pared to  side  with  the  antique  party.  Pre-eminent  amongst 
these  is  that  very  practical  French  geologist  M.  Elie  de  Beau- 
mont, who  during  the  discuasion  on  the  Abbeville  jaw,  delivetr  ' 
his  opinion  that  the  gravol  deposit  of  Houlin-Qoignon  d< 


I 


I 


THE  ANTIQUtTT  OF  UAK.  457 

not  belong  to  tho  Quaternary  or  Diluvian  age  at  all,  but  to 
the  terrains  meubles  of  the  actual  or  modem  period,  in  which 
he  would  not  be  in  the  least  surprised  if  human  bones  were 
found.  For  himself,  however,  he  added  that  he  did  not  believe 
in  man's  contemporaneity  with  the  extinct  elephants,  rhino- 
ceroses, and  other  mammalia  of  the  Quaternary  period.  Neither 
also  did  Sir  Charles  Lyell  at  one  time ;  but  he  and  others  have 
gradually  become  advocates  of  great  human  antiquity. 

On  the  whole,  the  diflSculties  of  disbelief  appear  to  us  to  be 
greater  than  those  of  belief;  and  even  if  the  amount  of  antiquity 
be  reduced,  so  that  fipom  one  geological  epoch  we  are  compelled 
to  retreat  into  another  and  less  remote,  nevertheless  even  with 
the  strictest  circumscription  and  the  sternest  concision,  we 
can  scarcely  be  brought  back  to  a  duration  of  man  at  all 
corresponding  with  the  popular  chronology.  Suppose,  for 
example,  that  the  age  of  the  Kcardy  gravels  overlying  the 
shaped  flints  should  be  subsequently  estimated  at  far  less  than 
their  now  presumed  asre,  even  then  twenty  thousand  years  or 
more  woull  be,  as  geofests  reckon,  but  a^  inadequa4  period 
for  the  accumulation  of  from  sixteen  to  twenty  feet  of  material 
in  the  common  course  of  geological  deposition. 

If  J  however,  we  once  transcend  so  greatly  the  popular  chro- 
nology as  to  attribute  to  man  an  antiquity  of  even  twenty  or 
thirty  thousand  years,  tho  Rubicon  is  passed,  and  may  we  not  as 
well  march  boldly  on  from  the  other  side,  without  remembering 
what  the  passage  of  the  river  cost  us,  or  how  long  we  hesitated 
upon  its  bank  before  we  ventured  to  bathe  our  feet  in  the 
chilling  waters  ? 

Note. — ^At  a  meeting  of  the  Geological  Society  on  June  drd,  an  interesting 
and  animated  discussion  followed  the  reading  of  a  paper  drawn  up  by  Mr. 
Prestwich  on  the  Gravels  of  the  Somme,  in  Picardy.  Dr.  Falconer  explained 
the  difficulty  he  had  felt  respecting  the  alleged  human  jaw  from  Moulin- 
Quignon,  and  rather  recanted  his  published  assent  to  the  "authenticity 
of  its  finding."  He  was  succeeded  by  Mr.  Evans,  who  detailed  the  suspicious 
circumstances  of  the  flint  implements  said  to  be  found  near  it,  and  confirmed 
the  doubts  of  Dr.  Falconer  both  as  to  the  flints  and  the  jaw.  Mr.  Busk 
spoke  respecting  the  jaw,  and  his  minute  examination  of  it.  On  the  whole, 
there  appeared  much  reason  to  conclude  that  the  jaw  was  far  more  modem 
than  the  gravel,  and  that  it  may  have  been  the  jaw  of  a  man  of  the  historic 
period,  perhaps  of  the  Romano-Crallic  times.  The  almost  inevitable  inference 
from  the  evidence  stated  by  the  above-named  three  gentlemen  was,  that  the 
jaw  was  not  a  remnant  of  a  primeval  man,  but  of  a  man  who  lived  in  historic 
times. 
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Pact  I. 

THE  group  of  islands  ftdjaccnt  and  nearly  parallel  to  tiie 
shores  of  Albania  and  Greece  that  are  known  as  tha 
Ionian  iaianda,  may  be  regarded  as  the  sommits  of  a  noarljr 
mbmerged  mountain  chain,  parallel  tx)  the  Pindns,  and  havine 
a  Bitnilar  geolo^cal  axis.  The  islands  may  well  be  regarded 
as  a  group,  for  they  all  exhibit  nearly  the  same  class  of  phe- 
nomena, and  nearly  in  the  same  way.  The  principal  rock  is 
everywhere  a  peculiar  limestone,  very  easily  acted  on  by  the 
weather.  This  bmeatono  is  seen  partly  in  its  normal  state  aa 
a  rock  m  «itu,  but  more  frequently  broken  into  innumerable 
fragmenta.  It  is  also  presented  as  a  conglomerate,  or  ro- 
composod  rock,  made  np  of  fragments,  either  angular  or  rolled 
by  water,  cemented  by  carbonate  of  lime,  and  mixed  with 
many  flints.  With  the  limestones  are  marls  locally  abondanl, 
and  Bomo  marly  sands,  while  gypsum  occasionally  takes  tha 
place  of  carbonate  of  lime.  The  islands  afford  a  great  variety 
of  scenery,  and  are  a  perfect  study  to  the  artist,  the  geologist, 
and  the  physical  geographer  of  all  that  is  most  interesting  in 
lime  rock.  There  aro  caverns  in  abundance,  rocky  cb&,  peca- 
liar  kettle-shapod  valleys,  mountain  chains,  ridges,  platoanx, 
and  rocky  ravines.  The  alternations  of  softer  rock  and  marl, 
though  few  and  local,  are  not  without  importance  as  contrasting 
with  the  limestone. 

Geologically,  tho  axis  consists  of  the  Scaglia,  or  Apennine 
limestone,  often  loaded  with  flints,  and  nearly  of  the  sge  of 
our  chalk.  It  ia  somotimes  made  up  of  those  peculiar  fossils 
the  Rudista],  of  which  the  Hippurito  is  a  familiar  genus.  Thin 
is  flanked  by  a  great  thickness  of  tertiary  limestone,  partly  of 
tho  olden  period,  and  containing  fishes  hke  those  of  Monte 
Dolca ;  partly  more  modern,  and  in  many  places  consisting  of 
a  very  modem  conglomerate  formed  under  water,  but  now 
lifted  at  a  steep  angle,  parts  of  it  being  more  than  two  thou- 
Mnd  foet  above  tho  level  of  the  Mediterranean.  There  is, 
bcsidoM  this,  a  much  newer  sub-aerial  conglomerate  now 
fonniii^,  but  uliviidy  of  gre.it  thickness  in  certain  localities. 
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Although  tho  islands  are  very  similar  in  the  details  of  their 
physical  geography,  it  will  not  bo  poasible  to  make  the  matter 
intelligible  without  referring  to  each  separately.  I  will,  how- 
ever, avoid  repetition  as  much  as  possible,  and  point  out  tho 
most  essential  peculiarities  in  the  island  in  which  each  seemed 
to  me  most  striking.  Thus,  the  peculiar  kettle-ahsped  valleys 
are  highly  characteristic  of  Corfu,  although  in  Santa  Maora 
there  are  some  of  great  interest.  So  tho  ridge-like  character 
of  the  Scaglia  is  best  seen  in  Cephalonia,  where  also  exists  the 
loftiest  mountain-chain,  and  where  tho  weathering  struck  me 
most  forcibly.  Santa  Maura  exhibits  the  phenomena  of  the 
conglomerate.  Zante,  the  valleys,  and  some  of  the  mineral 
contents  of  the  rocks,  especially  tho  mineral  pitch.  Ithaca, 
the  island  of  greatest  classical  interest,  and  one  that  is  highly 

f)ictm'osque,  is  but  one  continuous  ridge,  secondary  to  Cepha- 
onia.  Cerigo  is  tho  island  of  caverns.  Paxo  and  the  smaller 
islands  I  shall  hardly  have  space  to  allude  to  in  this  brief 
sketch. 

Corfu  is  politically  the  most  important  of  the  islands,  though 
not  tho  largest  or  most  peopled,  Cephalonia  exceeding  it  in 
both  these  respects.  This  political  importance  is  derived 
partly  from  its  position  at  tho  mouth  of  the  Adriatic,  partly 
from  its  harbour,  and  tho  sheltered  channel  between  it  and 
Albania,  but  chiefly  from  the  fact  that  tho  town  and  harbour 
are  defensible,  a  matter  that  can  hardly  be  said  of  any  other 
island  in  tho  group.  Corfu  is  also  the  island  first  reached 
from  tho  north. 

Corfu  is  a  long  strip  of  laud  with  a  transverse  mountain- 
chain.  It  is  shaped  like  the  capital  letter  X-  ''"he  outline  of 
the  island  is  formed  by  high  land  along  the  western  side,  and 
also  across  the  northern  end,  forming  the  top  of  the  T.  The 
eastern  side  is  divided  into  two  principal  tracts  of  low  ground 
by  a  picturesque  chain  that  crosses  it  a  few  miles  south  of 
the  town,  and  culminates  in  the  mountain  called  Santi  Deca, 
or  the  Ten  Saints.  The  west  coast  of  Corfu  is  fine,  bold,  and 
highly  picturesque.  Within  the  lino  of  tho  hills  and  clif&  is 
the  cultivable  land,  broken  and  very  beautiful,  and  covered 
almost  entirely  with  olive-trees,  only  varied  occasionally  by  the 
tall  black  cypress  which  ia  very  abundant  in  certain  localities. 
The  olive  in  Corfu  and  most  of  the  islands  being  allowed  to 
pursue  its  natural  growth  after  a  very  early  grafting,  is  a  won- 
derfully more  picturesque,  though  perhaps  not  so  profitable  a 
tree  as  when  cultivated  and  kept  down  in  Italy  and  Provence. 

The  mountain  system  of  Corfu  in  tho  north  stretches  quite 
across  the  island,  and  rises  into  two  principal  peaks,  the  higher 
of  which,  San  Salvador,  is  about  3,600  feet  above  the  sea. 
Between  theeo  two  is  a  tract  of  broken,  but  elevated  tafel^. 
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land^  and  the  ridge  continaes  to  the  sea  on  both  sides.  It  is 
on  the  south  side  of  this  chain  that  the  enclosed  yalleys  are 
seen  that  are  so  characteristic  of  the  islands. 

There  is  a  rery  beautiful  ride  or  drive  from  CJorfii  across 
the  island  to  Pelleka,  a  cliflF  overlooking  towards  the  west  a 
lovely  broken  piece  of  wooded  but  little  cultivated  gronnd, 
not  unlike  some  part  of  the  UndercliflF  of  the  Isle  of  Wight. 
Looking  east^  the  rich  plains  of  Corfu  are  seen  dotted  here 
and  there  with  small  villages.  To  the  north,  however,  the 
view  is  very  different.  Coming  to  the  very  edge  of  an  inland 
cliff,  one  sees  with  astonishment  a  tract  immediately  below 
extending  at  a  perfectly  dead  level  for  some  miles,  shut  in 
towards  the  north  by  the  mountain  range  of  San  Salvador, 
which  rises  with  singiJar  abruptness ;  shut  in  also  on  each  side 
by  other  lower  hills,  but  equally  abrupt.  Towards  the  west 
the  hills  are  very  narrow,  merely  serving  to  separate  the  valley 
from  the  sea.  This  remarkable  valley  is  called  the  Val  di 
Bopjxi.  Entirely  without  natural  drainage,  it  is  the  receptacle 
ci  a  large  quantity  of  rain  falling  on  the  mountain  sides  adja- 
cent. All  this  rain  runs  down  into  the  valley,  carrying  with 
it  abundant  stones  and  mud  from  the  hill  sides.  These  gra- 
dually accumulate,  and  have  formed  the  flat  bottom.  The  rain, 
retained  for  some  months  on  this  bottom,  poisons  the  air  of  the- 
whole  neighbourhood,  but  is  generally  evaporated  off  in  time  to 
allow  of  crops  being  sown.  During  winter  it  is  first  a  lake, 
and  then  a  swamp,  and  is  a  ftivourite  place  for  shooting  water- 
fowl. Diu'iug  spring  it  is  cultivated.  During  summer  it  is  the 
Bounv  of  malaria,  and  helps,  no  doubt,  to  render  the  air  of 
Cortu  so  insalubrious,  that  the  population  for  many  years  past 
has  Kvn  almost  stationary-,  and  the  miserable  villages  sur- 
r\nuidi!iir  the  ViUloy  are  kept  constantly  at  the  lowest  point ;  the 
mou  and  women  dying  young,  and  the  children  being  seldom 
rt.\»inHl, 

This  valley  is  only  one  of  several.     Immediately  adjacent  is 

another  v^f  the  Si^me  kind.     Not  far  off  is  another  perfectly 

rvnuul,  when^  the  wntor  remains  so  long  on  the  ground  that 

then^  is  no  cuUiv^uiv^n.    South  of  Santi  Deca,  in  the  other  part 

of  the  island,  thon^  is  one  known  as  the  lake  of  Corissia,  shut 

in  in  a  nearly  similar  manner,  and  almost  as  large  as  the  Val 

^U  l\opj>{i.     In  vNuita  Maura  I  have  seen  them  exactly  resem- 

Wiug  a  >'ast  artitioial  amphitheatre.     In  Cephalonia'they  are 

tUvp  laket^,     Wheivvor  thev  are  soon  thev  are  of  a  similar 

naUiTX^     Thev  are  great  hollo^rs  with  limestone  bottoms,  sur- 

rMUMM  by  \ime$lono  nx*ks.     Frv^m  the  rate  at  which  the 

^^ii|i^piKur9  thrv^ugh  the  Kxtoni,  it  is  certain  that  they  have 

*^«»  wiUi  Sv^TOO  natural  drainage,  only  checked  by 

»  al  the  suifaco  by  what  the  rain  brings 
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down  from  the  hills.  They  are  in  fact  ralleys  produced  by  tho 
uinking  in  of  the  strata  into  some  great  natural  cavern  formed 
or  enlarged  by  the  infiltration  of  the  rain-water.  Tliey  vary 
niuch  in  size,  but  none  are  too  large  to  be  thus  explained, 

As  might  be  expectedj  caverns  abound  in  districts  bo  cal- 
careous, and  many  of  them  have  been  described.  They  offer 
nothing  remarkablcj  except  indeed  that  in  tho  island  of  Cerigo, 
which  does  not  belong  naturally  to  the  Ionian  group)  tho  lime- 
stone fragments  have  formed  a  breccia  with  bonea  of  extinct 
animals;  but  all  of  them  illustrate  the  state  of  tho  rock. 
There  is,  however,  a  still  more  curious  illustration  of  this  in 
Cophalonia,  close  to  the  town  of  Argostoli.  A  large  and 
broad  gulf  enters  from  the  south  to  the  western  part  of  Cepha- 
lonia,  and  from  this  a  email  transverse  bay  opens  to  the  east. 
A  spit  of  comparatively  low  ground  with  hills  behind  marks 
the  junction  of  those  two  bays.  Part  of  the  land  here  appears 
to  have  sunk  in,  and  tho  naked  limestone  rock,  much  broken, 
forms  a  kind  of  reef,  keepiug  tho  sea  from  tho  narrow  low 
tract  of  sunken  ground.  At  three  or  four  places  tho  reef  is 
broken,  and  the  sea  enters  narrow  irregular  fractures,  and 
js  swallowed  up  in  tho  earth.  Advantage  has  been  taken  of 
this  curious  inversion  of  tho  usual  order  of  things,  and  two 
mills  are  worked  by  the  power  of  the  entering  stream  of  salt 
water  made  to  turn  an  undershot  wheel.  1  he  mills  worked 
by  the  rush  of  sea-water  losing  itself  in  the  earth  have  long 
been  a  subject  of  great  astonishment  both  to  the  inhabitants 
and  to  the  few  strangers  who  visit  Argostoli,  Certainly,  that 
there  should  thus  bo  a  permanent  rush  of  water  into  cavities 
in  the  rocks  close  to  tho  sea,  and  considerably  below  the  sea- 
level,  and  that  this  should  go  on  permanently,  or  for  nn  in- 
definite period,  without  filling  the  cavern,  is  an  extraordinary 
phenomenon,  and  requires  explanation.  No  doubt,  the  gene- 
rally broken  and  cavernous  state  of  the  limestone,  in  all 
directions,  suggests  a  clue  to  the  mystery ;  but  the  full  expla- 
nation is  to  bo  found  in  the  climate,  which  is  such  that,  during 
a  great  part  of  the  year,  the  surface  is  always  burnt  up,  so 
that  the  evaporation  must  exceed  the  natural  supply  from  rain 
if  any  means  exists  of  supplying  tho  deficiency.  The  rock 
being  split,  and  full  of  capillary  fissures  as  well  as  more  open 
cracks,  there  will  always  be  evaporation  from  the  pools  or 
moist  rock  at  whatever  depth,  so  long  as  the  surface  is  dry 
and  heated.  Thus,  the  water  entering  the  broken  rock  finds 
its  level  in  some  subterranean  caverns  where  the  surface  always 
remains  below  that  of  the  sea,  because  more  water  is  carried 
off  by  evaporation  than  is  received  from  the  sea  and  the  rains 
together.  The  perfect  dryness  of  the  surface,  combined  with 
the  presence  of  malaria  in  the  Val  di  Boppa,  and  many  others 
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e  furtlier  illustnitiona  of  the  work 


of  the  kettle-shaped  valloyg,  ai 
of  natnro  in  this  respect. 

The  weathering  of  the  limestones  in  the  Ionian  Islands 
affords  some  of  the  most  interesting  and  remarkable  examples 
of  aub-aerial  action  that  can  anywhere  be  seen.  It  is  worth 
travelling  to  Greece  to  see  what  can  be  done  in  this  way. 
From  time  immemorial  Greece  and  the  Greek  islands  have 
been  remarkable  for  their  troublesome  barking  dogs,  and  also 
for  the  means  nature  provides  for  ridding  oneself  of  the  annoy- 
ance. Homer  tells  us  that  when  poor  Olysses,  dLsguised  by 
Minerva,  visited  his  old  swineherd  Eumaaus  at  the  Rock  of 
Corax,  in  Ithaca,  ho  landed,  and  had  no  sooner  approached 
the  encloswro  tlian  ho  was  attacked  by  his  own  dogs.  So 
accustomed,  however,  are  the  dogs  to  bo  driven  off  by  throwing 
at  them  the  innumerable  loose  stones  ever  at  iumd,  that  oue 
has  only  to  stoop  to  ensure  their  running  away.  The  history 
of  these  stcnes  is  not  a  little  interesting,  for  they  are  the 
examples,  proofs,  and  indications  of  destruction  caused  by  the 
air  and  tJio  weather. 

The  loose  stones  are  so  predominant  that  it  is  not  oft«n  one 
has  an  opportunity  of  seeing  the  actual  solid  rock  beneath ; 
and  in  a  majority  of  cases,  when  compact  rock  is  seen,  it  is  a 
reconstructeil  mass  or  breccia  of  stones,  either  rounded  or 
angular,  which  for  some  local  reason  has  formed  a  capping 
and  checked  the  atmospheric  action.  It  is  interesting  to  trace 
the  history  of  destruction.  Selecting  a  particular  etone  of 
largo  siae,  we  shall  find  it  pierced  by  numerous  holes  of  various 
depth.  Some  run  quite  through,  a  passage  having  been  bored 
whose  size  varies  from  an  inch  to  a  foot  in  diameter.  In  these 
tho  boring  implement  is  no  longer  visible.  Others  are  bored 
to  a  depth  of  a  few  inches,  a  foot,  or  even  a  yard.  In  the 
smallor  bores  are  single  plants,  small  or  large,  according  to 
circumstances ;  in  the  larger  ones,  a  complete  garden  and  a 
quantity  of  vegetable  soil.  I  havo  seen  at  least  a  dozen  kinds 
of  wild  plants  at  the  bottom  of  one  wide  and  deep  hole.  Nor 
are  these  holes  all  vertically  downward.  They  slope  at  oon- 
eidorable  angles.  Some  of  them  are  so  placed  that  they  can 
hardly  allow  the  rain  to  enter.  Some  are  irregular ;  some  are 
imperfect ;  but  tho  connection  of  vegetation  with  the  holes 
borod  in  the  stone  is  quite  unmistakcable.  I  liave  often  seen 
and  studied  weathering  in  rocks  of  various  degrees  of  hard- 
ueas,  but  I  know  of  no  such  examples  of  rapid  and  complete 
YnwUicring.  Riddled  bv  these  holes,  which  cross  each  other 
dft  TViuus  directions,  the  large  detached  rocks  are  rapidly 
hMMiBated  into  smaller  ones,  and  Ih^ie  again  into  mere  stones. 
^^Hbtely,  no  doubt,  the  iitones  are  rolled  and  ground  down 
^  "'(d  sand,  or  are  carried  into  the  valleys ;  but  09  faflt 
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&s  one  brokon  surface  is  cleared  off  another  is  ready,  preserving 
the  same  general  appearance,  though  with  materiats  constantly 
changing. 

It  was  an  interesting  point  to  discover,  if  possible,  the  time 
required  for  this  destruction  in  any  pai-ticular  case,  and  though 
not  easy  in  a  single  observation,  there  are  means  at  hand  in 
these  islands  which  help  greatly  an  estimate.  Such  are  the 
Ancient  walla  of  cities  celebrated  in  history,  but  of  which 
absolutely  nothing  now  remains  but  vast  blocks  of  atone  piled 
in  regular  order,  and  originally  serving  as  a  defence  against 
the  most  approved  mode  of  attack  in  their  day.  The  latest 
period  of  the  most  complete  work  of  this  kind  is  more  than 
two  thousand  years  ago.  No  doubt  at  that  time  the  walls  of 
the  ancient  Samoa  in  Cephalonia,  attacked  by  tho  Komana  and 
resisting  for  four  months  the  most  strenuous  attacks  of  M. 
Fulvius,  were  in  good  condition ;  and  therefore,  in  looking  at 
their  present  state,  wo  see  the  work  of  twenty  centuries,  or 
thereabouts,  of  weathering.  Of  the  buildings  enclosed  within 
the  walls,  some  may  have  been  built,  and  all,  no  doubt,  were 
covered  in  with  tiles ;  for  the  whole  soil  is  so  mixed  up  with 
fragments  of  burnt  clay,  that  the  stones,  however  abundant, 
are  hardly  noticed.  The  ground  is  literally  covered  with  palo 
red  fragments  of  burnt  clay,  and  as  brick  is  less  liable  to 
injiuy  than  limestone  from  weathering,  there  is  good  reason 
for  this.     But  although  a  place  where  stone  is  so  infinitely 

.  abundant,  and  in  a  country  whose  inhabitants  were  certainly 
familiar  enough  with  the  mode  of  working  it,  so  that  there  waa 

'  every  possible  reason  for  stone  having  been  used  for  all  kinds 
of  constructive  purposes,  hardly  one  fragment  of  stone-work 
has  been  discovered  either  on  the  surface  or  buried,  except  the 
walls  themselves.  And  there  is  but  one  explanation — every- 
thing  else  haa  been  worn  to  powder  by  weathering.      In  the 

I  ruins  below,  where  the  Romans  established  themselves  and 

I  remained  for  a  long  time,  it  ia  curious  to  sec  how  well  their 
work  haa  been  kept  when  consisting  of  bricks  and  mortar,  or 
even  terra-cotta  of  the  commonest  kind ;  but  there  also,  except 
a  fragment  or  two  of  statuary  sheltered  amongst  tho  ruins, 
there  are  no  worked  atones. 

I  The  reason  why  tho  walla  still  remain,  in  spite  of  the  absolute 
annihilation  of  every  other  sculptured  stone,  one  has  not  far 
to  seek.  Tho  whole  design  and  construction  of  these  walls  ia 
on  a  scale  so  gigantic  as  to  have  fairly  resisted  the  efforts  of 
decay  in  many  parts,  while  in  others  it  has  partially  yielded  ; 
and  it  ia  this  partial  destruction  which  renders  the  whole  in 
Bome  measure  a  scale  by  which  to  estimate  the  rate  of  decay. 
The  walls  are  of  the  kind  called  Cyclopean — composed  of  hewn 
vtonee  of  size  so  gigantic  that  no  one  in  modem  times  has 
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_K  a  satisfactoiy  account  of  the  aechanical  mesns  by  wfaicli 
/  coold  have  been  lifted  into  their  places.  Like  those 
cnrioas  Druidical  monmnent^  in  Western  Europe  and  on  oar 
own  island,  they  contain  a  mystery.  The  constmctioa  shows 
three  stages  of  rough  art.  The  earliest  involves  only  the 
selection  of  large  blocks,  whose  surface  was  dressed,  bat  of 
which  the  natural  sliape  was  not  altered,  MarveUona  ing^aoitjr 
was  shown  in  bo  seleeting  and  placing  these  stones  that  the 
salient  angles  of  one  should  fit  the  retiring  angles  of  otbere, 
80  that  a  solid  and  compact  wall  should  be  fonncd  without 
mortar.  Tho  blocks  of  this  work  vary  &om  one  to  five  tooa 
in  weight.  The  second  stage  involved  the  ose  of  larg^  stones 
cat  to  regular  shapes,  but  not  with  right  angles.  The  stonea 
are  polygons,  perfectly  worked  and  accurately  fitted.  Some  of 
the  larger  stones  most  weigh  ten  tons,  and  there  aro  few 
Bmaller  than  two  tons,  even  to  fill  up  gaps.  Lasily,  the  stones 
are  found  regularly  squared,  like  those  still  used,  bol  of 
dimensions  utterly  beyond  comparison.  Single  stones,  sixt^m 
feet  long,  four  or  five  feet  high,  and  three  or  four  wide,  are  not 
unknown.  Large  stones  have  been  raised  to  a  height  of  tea 
or  twelve  feet ;  and  the  walls  themselves  that  surrounded  tho 
town  of  Samos  in  Cepbalonia,  when  it  was  attacked  by  the 
Bomans,  were  not  less  than  twenty-five  fe«?t  in  height.  It  is 
clear  that  the  oldest  work  had  failed  from  time  to  time,  aod 
had  been  replaced  here  and  there  by  new  work  in  the  s^le  of 
the  day ;  and  thus  the  same  wall  will  contain  portions  of  eaxii 
style  down  to  the  Boman  occupation.  It  is  certain  that  froin 
the  time  of  the  Romans  to  the  present  day  there  hare  not  heea 
inhabitants  in  the  Ionian  Islands  to  perform  the  utterly  useless 
task  of  removing  these  heavy  atones  for  any  useful  or  mis- 
chievons  purpose.  No  town  or  even  village  has  been  btiitt 
near,  except  a  few  houses  in  the  present  centnrv.  Any  injon 
the  walls  have  suffered  must  bo  by  the  hand  of  time.  'W1■»^ 
therefore,  we  see  them  partially  standing,  partly  ieHea — when 
we  find  the  ground  on  each  side  of  the  walls  blocked  op  with 
fragments,  shapeless  and  weather-worn,  with  trunks  of  trees 
grown  into  and  enlarging  the  intervals  between  two  stones, 
and  thus  dislodging  the  upper  ones — ^we  may  be  sore  tfa&t 
nature  alone  has  operated.  The  result  is  that  of  the  wholo 
length  of  a  great  wall,  originally  not  leas  than  twelve  feet  wide 
and  upwards  of  twenty  feet  high,  there  now  remain  only  the 
lower  stones.  These  are  much  interrupted  by  large  gaps ;  the 
stones  that  are  still  in  their  place  are  almost  withool  excepdoo 
pierced  through  and  through  with  large  holes,  in  which,  wlun 
iBOompiete,  plants  will  invariably  be  found.  The  stones  moat 
Mcently  overthrown  are  now  being  broken  up  into  smAll  &m- 
BienU  by  similar  action,  and  in  many  cases  the  very  rock  itadf 
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on  wluch  the  stones  were  placed,  as  on  a  firm  foundation^  is 
lower  by  several  feet  at  a  Uttle  distance  from  the  walls,  these 
having  sheltered  the  foundations  while  the  work  went  on 
rapidly  on  the  stones  above.  It  is  only  in  a  few  places  that 
the  height  of  the  ancient  wall  is  indicated.  Not  in  a  single 
instance  did  I  see  a  good  specimen  either  of  Cyclopean,  poly- 
gonal, or  the  more  finished  Hellenic  work  detached  from  the 
wall  by  accident  and  at  all  recognizable.  On  the  other  hand, 
where,  as  in  Santa  Maura,  the  walls  have  been  taken  down, 
and  the  stones  removed  for  any  purpose,  the  weathering  has 
not  afiected  them  beyond  what  is  due  to  the  time  they  have 
been  exposed.  Every  stone  that  had  been  removed,  or  ffiJlen  by 
the  progress  of  decay,  had  been  entirely  broken  up. 

Weathering  on  so  grand  a  scale,  and  limited  in  this  way  to 
a  period  of  time  absolutely  definite,  is  very  rarely  to  be  seen, 
and  I  have  thought  it  worth  while  to  dwell  at  some  detail  on 
the  facts  and  inferences.  It  is  one  of  the  most  interesting 
points  in  the  physical  geography  of  the  Ionian  Islands,  and 
one  of  the  most  instructive  examples  of  a  great  natural  opera- 
tion  everywhere  going  on,  that  has  ever  fallen  under  my 
observation. 

There  are  not  wanting  peculiarities  of  climate  and  other 
local  causes  that  help  to  account  for  these  phenomena.  The 
nature  of  the  limestone  itself  is  also  very  favourable,  the  rock 
being  in  that  semi-crystalline  state  indicative  of  considerable 
purity,  and  peculiarly  liable  to  an  infinite  multitude  of  minute 
crevices  opening  a  way  for  and  even  inviting  the  action  of 
water.  The  water  that  falls  from  the  air  in  the  shape  of  rain 
is  always  able  to  efiect  a  lodgment  in  such  rock ;  vegetable 
matter  of  one  kind  or  other  soon  attaches  itself,  and  the 
decay  of  this  earliest  vegetation  is  sure  to  contain  the 
material  for  converting  the  oxidized  water  from  the  clouds 
into  an  acid  solution  acting  rapidly  on  the  stone.  Thus  each 
successive  stage  facilitates  and  hastens  the  operation.  The 
climate  being  insular  ensures  a  certain  supply  of  rain  at  in- 
tervals through  the  year,  and  no  doubt  helps  to  advance  the 
work.  When  there  is  room  for  the  intrusion  of  the  roots  of 
a  larger  kind  of  vegetation  than  that  which  penetrates  the 
surface,  it  is  extraordinary  to  see  how  the  natural  expansion 
during  growth  is  capable  of  lifting  out  of  their  places  even  the 
heaviest  stones,  and  even  occasionally  building  such  stones 
into  the  very  trunk  of  the  tree.  I  have  noticed  this  especially 
with  regard  to  olive-trees  in  Santa  Maura. 


tOPtltAK  eciEttCE   nETlEW. 


THE  TELESCOPE. 

BT    JA.UE8    DRBEN,    F.U,k.S 


THE  lines  of  Wordswortli  in  which  ho  seeks  for  the  cans^ 
of  his  disappointment  in  looking  through  a  teleacoi 
a  disnppoiutnient  vt'ry  fi-equently  expressed  by  those  who  look 
through  "optic  glass"  for  the  first  time — are  well  known  : — 

Yot,  showman,  where  ciui  lie  the  cause  1   Shall  thy  inBtrumcnt  lutve 

A  boutor  that,  when  be  is  tried,  fails  and  lb  put  to  ehame  1 
(>r  is  it  i{o«d  as  othera  are,  and  be  their  eyes  in  fault— 
Their  oye«  or  minds ;  or,  finally,  is  this  resplendent  vault  ? 

Or  is  it  rather  that  coneeit  ntpodons  is  and  strong, 

Anil  boniily  never  jields  so  much  but  it  seems  to  do  her  wrong  } 

Or  is  it  that  when  huniau  Eoula  n  journey  long  have  hiid 

And  urn  n'tumed  into  themselves,  they  eouuot  hut  be  Bad  ) 

The  bard  of  Rydal  was,  however,  but  an  indifferent  judgv 
of  what  should  be  expected  from  a  telescope.  On  a  sabaequen^ 
occasion,  whilst  gazing  through  one  of  the  finest  and  larj 
instruments  in  the  ktn^om,  the  appearance  which  mot 
attracted  the  "poefs  eye"  was  that  presented  by  a  ett 
or  planet  with  the  eye-piece  out  of  focus,  wheu  with  il 
cukiurcd  fringes  and  prismatic  rings  it  afisumed,  as  the  ^ 
hintnelf  expressed  it,  that  "  beautifal  bird-of- paradise  aspect 
which  18  imt  at  all  popidar  with  opticians,  who  much  prefc 
distinct  and  colourless  images. 

rt  lonst,  however,  be  eonJessed  that  many  are  disappointed 
with  the  telescopic  appearance  of  the  brightest  single  atartg 
which  appeiu*  smaller  the  more  perfect  the  instrument* 
It  in  ditleront  i^d^x^d  with  the  larger  planets,  the  sun,  but 
kIhivo  all  the  moon,  which  latter,  with  its  vast  and  rocky 
mountains,  jiartirularly  during  its  first  and  last  quarters,  ifl 
always  n  glorious  object.  In  a  large  instrument,  too,  thttt 
sight  presented  by  the  resolution  of  one  of  the  globnhiB 
eluHters,  where  thousands  of  stars  are  huddled  into  a  space 
nppmvnlly  but  a  few  inches  in  diameter,  is  wonderful  in  the 
p]ttn>mo.  I'orlmjts,  however,  in  all  of  these  the  amateur 
~*i««rver  is  more  or  less  disappointed,  when  ho  hears  that  he 

bokiii^'  III  ihovf  ijlnrions  orbs  with  powers  magnifying  from, 
illi'i  iKi'iisaud  times, — not  considering  how  for '  * 
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are  removed  from  view  even  when  the  distance  of  these  remote 
objects  is  diminished  by  that  amount. 

When  the  telescope  (whether  that  discovered  by  the  Tuscan 
artist  or  German  optician)  first  revealed  the  glories  of  the 
heavens^  it  was  imagined  that  by  the  simple  combination  of 
an  eye-lens  and  a  single  object-lens,  the  problem  was  com- 
pletely solved,  and  that  the  principle  at  least  could  not  be 
improved.  It  was  seen  indeed  that  it  gave  indistinct  and 
coloured  images,  and  these  latter  for  a  long  course  of  years 
baffled  every  endeavour  to  correct  them,  and  it  was  not  until 
a  century  and  a  half  after  the  invention  of  the  telescope  that 
they  were  finally  removed,  and  that  objects  seen  through  this 
instrument  appeared  perfectly  colourless  and  well  defined.  The 
causes  of  the  imperfection  of  the  original  telescope  were  that  the 
rays  of  light  could  not  bo  made  to  meet  at  the  same  focus,  and 
this  was  also  the  case  with  the  colours  of  which  the  original 
ray  of  white  light  is  composed,  and  which  was  decomposed,  as 
by  a  prism,  into  its  original  parts  by  its  passage  through  the 
lens.  These  are  technically  called  aberrations  or  deviations^ 
the  first,  resulting  from  the  figure  of  the  object-lens,  is  termed 
the  spherical ;  the  latter,  which  depends  on  the  glass  itself  (all 
homogeneous  transparent  media  being  afiected  by  this  cause), 
is  called  the  chromatic  aberration. 

The  spherical  aberration  arises  from  the  circumstance  that 
of  the  parallel  rays  passing  through  the  lens  A  B  (fig.  1),  those 
near  the  margins  of  the  glass  will  be  bent  or  refi'acted  to  the 
focus/,  whilst  those  passing  nearer  the  centre  of  the  lens  will 
arrive  at  their  focus  at  the  point  /'.  The  distance  between  those 
points  is  termed  the  longitudinal  spherical  aberration.  If  we 
look  at  the  image  of  the  sun  thrown  through  a  convex 
glass  upon  a  dark 
screen,  it  will  be 
noticed  that  in- 
stead of  a  point  of 
light,  the  so-called 
focus  will  be  sur- 
rounded by  a  halo. 
But  if  the  outer 
margins     of    the  ^  n^.,. 

lens  be  hidden  by 

an  annular  diaphragm,  it  will  be  seen  that  less  haziness  exists 
and  the  focus  becomes  more  distinct  at  the  point/'.  By  giving 
certain  curvatures  to  the  lens  the  spherical  aberration  may 
be  greatly  diminished,  although  not  altogether  got  rid  of  by 
using  a  singh  lens,  at  least  by  one  having  spherical  surfaces. 
For  instance,  in  a  plano-convex  lens  with  the  plane  side  turned 
towards  the  parallel  rays,  the  distance  //  is  four  and  a  half 

VOL  II. — NO.  VIIT.  2   K 


468  POPUIAS  BOIEVCE  BIYIIIW. 

times  tlie  thickness  of  the  lens  at  the  centre.  The  smallest 
aberration  takes  place  when  the  lens  nsed  is  a  doable  oonTex 
one^  the  radii  of  the  spherical  surfaces  being  as  one  to  six,  and 
the  more  convex  surface  being  exposed  to  the  parallel  rays,  in 
which  case  the  distance  ff  amounts  to  one  and  one-fourteenth 
of  the  thickness  of  the  lens.  The  spherical  abeiration  can 
likewise  be  corrected  by  making  use  of  elliptical  and  other 
curves  instead  of  spherical^  but  the  latter  finom  their  simplicity 
are  now  always  preferred. 

The  greatest  objection  to  the  use  of  the  refiracting  telescope 
with  one  lens  was^  however,  the  firinge  of  extraneous  colour 
which  surrounded  all  the  objects.  In  a  homogeneous  convex  lens 

of  glass    the 
->_?,  violet  ravs  are 

bent       much 


/        ^^^^~^^^~^^^:=r^:^-_.  more  than  the 

!  ^  ^ - .      -  -  ^  -  "T''^^^^^--.  _  'c^ so thatthe 

focus  of  the 
former  V  (fig. 
2)  is  situated 
nearer  to  the 
object-glass 


\ 


B     D 


11^.  s.  than  the  latter 

S,    and     the 

other  coloured  rays  have  their  foci  between  those  two  points. 
It  has  been  calculated  that  in  a  lens  with  a  focus  of  twentv- 
seven  feet,  the  distance  between  the  foci  of  those  two  points 
amounts  to  one  foot.  The  confusion  of  the  coloured  images 
resulted,  and  which  even  Xewton  regarded  it  hopeless  to  think 
of  correcting,  was  at  length  got  rid  of  by  Dollond  (though  it 
had  previously  been  found  out  by  Hall"',  and  is  considered  to 
be  the  greatest  optical  discovery  of  the  eighteenth  century.  By 
making  use  of  prisms  of  different  liquid  or  solid  transparent 
substances,  it  was  found  that  the  separation  of  the  ray 
of  white  light  into  a  coloured  ribbon  was  not  always  of 
the  same  length,  nor  had  it  the  same  position  in  respect 
to  the  incident  ray.  From  this  Dollond  hit  upon  the  happy 
idea  that  it  might  be  possible,  by  combining  two  trans- 
parent media  of  different  di^ptrsiv-:  powers  (as  these  changes 
were  called),  to  bend  a  ray  of  white  light  out  of  its  original 
path  without  separating  it  into  coloured  rays.  He  found  that 
by  placing  a  prism  of  crown-glass  with  an  angle  of  thirty 
degrees  in  front  of  another  of  flint-glass  with  an  angle  of 
nineteen  degrees  (the  angles  being  opposed),  that  this  result 
was  completely  attained  ;  and  as  a  lens  may  be  considered  as 
a  series  of  prisms,  it  followed  that  if  a  convex  lens  of  crown- 
gbss  A  B^  (fig.  2)  were  placed  in  front  of  a  concave  lens 
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of  flint-glass  0  D  (with  focus  at  E)  formed  to  the  correct 
curves^  a  colourless  focus  might  be  thus  obtained.  The  result 
was  the  achromatic  telescope.  The  aim  of  the  optician  was 
henceforward,  therefore,  to  adopt  the  truest  curves  in  which  to 
grind  and  polish  his  glass,  and  to  seek  to  unite  the  violet  and 
rod  rays  at  the  true  focus  P.  Should  the  violet  ray  still  be 
behind  the  red  one,  the  telescope  is  'under-corrected;  but  should 
the  flint-glass,  on  the  contrary,  err  on  the  opposite  side,  the 
violet  ray  will  have  a  focus  beyond  the  red  one  and  the  convex 
glass  be  over-corrected.  The  discovery  of  Dollond,  it  may  be 
imagined,  created  great  interest  at  home  and  abroad,  and  was 
a  great  boon  to  astronomy,  as  the  celestial  bodies  could  now 
be  seen  equally  as  well,  if  not  better,  with  telescopes  of  four 
or  five  feet  in  length  than  they  formerly  had  been  with  tubes 
of  ten  times  those  dimensions.  For  upwards  of  half  a  century 
the  English  achromatic  held  the  monopoly  of  the  market,  and 
it  is  even  said,*  led  to  a  profitable  smuggling  business ;  and 
yet  we  beUeve  that  before  the  year  1828  an  object-glass 
exceeding  six  inches  in  diameter  had  not  been  executed  in  this 
country. 

The  great  difficulty  lay  in  obtaining  discs  of  glass  proper 
for  the  purpose.  It  had  not  only  to  be  pure,  but  beyond 
suspicion,  and  so  many  tests  could  be  applied  to  examine  its 
quality  that  very  few  specimens  escaped  without  the  detection 
of  some  flaw.  If  a  skilful  optician,  following  the  advice  of  Mrs. 
Glasse,  could  'first  catch  that  material,  the  subsequent  opera- 
tions would  give  him  far  greater  pleasure  than  toil,  although 
immense  labour  and  patience  are  required  in  grinding  it  in  an 
iron  basin  and  polishing  it  with  mysterious  powders  and  secret 
contrivances,  of  which  each  professor  of  the  optic  art  has  his 
own.  The  first  discs  of  any  size  were  those  constructed  by 
Gruinand,  who  by  his  own  unaided  exertions  produced  speci- 
mens eight  inches  in  diameter  before  the  close  of  the  last 
century,  and  subsequently,  in  conjunction  with  the   greater 

S^nius  of  Fraunhofer,  produced  that  miracle  of  skill — ^the 
orpat  telescope  of  ten  inches  aperture.  The  successors  of 
Fraunhofer  have  surpassed  him  in  glasses  ranging  up  to  six- 
teen inches  in  diameter,  which  for  definition  and  absence  of 
colour  are  equal  to  the  Dorpat,  whilst  exceeding  it  enormously 
in  light-giving  powers.  Wliat  progress  has  been  made  by  our 
own  opticians  might  be  seen  at  the  last  Exhibition.  Various 
specimens  of  excellent  and  large  foreign  telescopes  are  to  bo 
met  with  in  this  country ;  indeed,  the  three  largest  of  Cauchoix, 
of  a  foot  in  diameter  and  upwards,  are  in  Cambridge,  London, 
and  Sligo. 

It  is  not  every  one,  however,  who  has  an  opportunity  of 
possessing,  or  of  looking  through  a  telescope  of  these  great 
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dimensions.  XeverthelesSy  much  can  be  done  with  an  insira- 
menc  of  even  m^'derate  size.  Messier  discovered  some  score  of 
comets,  and  upwards  of  a  hundred  nebulae  and  closters,  with 
a  five-feer  telesor-pe.  The  ereac  map  of  the  moon — the 
standard  cue  by  Baer  and  Maedler — ^was  delineated  by  an 
instiuciriit  of  scarcely  greater  power.  M.  Goldschmidt  has 
detected  upwards  of  a  dozen  of  planets  with  instnunents 
rangriur  from  a  c*:mmon  opera-glass  to  telescopes  of  about 
four  inches  in  aperture  ;  but  in  this  case  a  most  extraordinary 
keenness  of  sight  must  aid  the  unwearied  diligence  and 
patience  of  the  cbs<:rver-  Although  Maedler  states  that  only 
two  hundred  nebula?  can  l-e  detected  with  a  telescope  of  five 
inches  aperture,  yet  D' Arrest  assures  us  that  he  can  see  that 
nurjiber  with  a  o.'ir.ni.a.  haz-d-telesoi'tK?  or  comet-seeker,  whilst 
with  an  instrusienr  of  f:*ur  inches  apertun?  upwards  of  a 
thousand  are  visible.  A  great  deal,  in  such  cases,  depends 
upon  practice  :  b-^t  a  few  precautions  being  taken,  the  amateur 
will,  in  a  sbrrt  rime-  be  enc»:uraged  to  proceed,  by  looking  at 
the  sanie  objects  a:  di&rent  times.  Probablv,  he  mav  notice 
thiit  seme  >:ar^  which  were  p-:'in:c-d  out  to  him  as  double, 
appear  cnly  as  h:»zy  and  ill-deiined  single  ones  on  one  evening, 
whilst  a  few  nights  af:erw;irds.  with  the  sky  apparently  no 
Cioarcr,  thoy  m-iy  be  transformed  by  some  magic  process  into 
what  he  had  Ken  oriirlnallv  arii-rLzed  of.  The  state  of  the 
atrnvvphere  exerts  a  wonderful  induence  on  the  definition  of 
obiects.  Hcrsche".  we  Kliove,  onlv  allowed  a  hundred  hours 
of  supernne  cb serving  weather  during  the  year.  Secchi  (at 
Rome  o.-nfosses  he  is  more  fortunate,  and  owns  that  under  the 
ct^ru.ean  sky  of  I:aly  he  is  favoured  with  a  clear  fifteen  nights 
thrvuirhout  the  vear.  And  vet  those  two  observers  have  been 
cv^nstantlv  on  the  watch  for  thc^e  hat^pv  moments,  not  one  of 
which,  the  latter  tells  us.  should  K*  lost,  but  the  telescope 
at  once  directed  to  the  faintest  and  minutest  objects.  We  have 
ourselves  found,  that  the  l-cs:  dednition  and  brightness  exists 
when  the  wind  is  tr-.m  the  d;;mi>  southerlv  and  westerlv 
qu;vrters,  ana  the  worst  when  tivm  the  dry  north  and  east, 
}xartieuUrly  the  Ia::er.  It  is  important  to  avoid  placing  the 
ieIes^v|X'  at  a  window,  estvcially  when  the  atmosphere  within 
is  of  a  higher  temivrature  than  without ;  and  Herschel  goes 
Sv'*  far  as  to  s;u"  that  n>  rovf  with  an  openinsr*  or  even 
shadv  pUv.vs  in  the  oivn  air.  shruld  be  allowed.^  The  same 
authority  tells  us  that  sudden  changes  fix"»m  fix»st  to  tL^w,  or 
<\V  i-.'-cti^  arv  Ivid  for  dednition.  Above  all.  good  definition 
utv\l  noi  Im  ttipeeted  near  the  horizon,  where  undulations, 
nust«,  f  alions  i;rive  a  boiling  motion  at  the  best  of 

t^i*  Tation  impossible.     It  is  necessaiy, 

«]  4k  ihe  objccc-glasses  and  eye-pieces 
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scrupulously  clean ;  for  this  purpose  a  piece  of  old  lawn  is  much 
preferable  to  silk,  and  some  say  a  well-crumpled  piece  of  tissue- 
paper  to  either.  When  the  instrument  comes  from  a  good 
maker,  the  centering  of  the  object-glass  and  its  proper 
position  in  its  cell  has  doubtless  been  duly  taken  care  of,  and 
should  not  be  disturbed.  Sometimes,  howeyer,  the  glcwses  of 
both  the  object-  and  eye-lenses  are  pinched  too  tightly,  which 
distorts  the  images  fearfully ;  a  little  unscrewing  will  at  once 
set  this  to  rights. 

The  ordinary  achromatic  refractor  is  composed  of  simply 
the  object-  and  eye-lens,  without  any  intermediate  glass. 
This  latter,  however,  like  the  former,  consists  generally  of 
two  separate  lenses,  although  both  are  of  the  same  sort  of 
glass.  The  negative  eye-piece  consists  of  two  plano-convex 
lenses,  the  plane  sides  being  turned  towards  the  object-glass, 
and  when  made  of  crown  glass,  separated  by  a  distance  equal 
to  half  the  sum  of  their  focal  lengths.  When  measuring 
apparatus  is  attached  to  the  telescope,  an  eye-piece  is  employed, 
formed  of  two  plano-convex  lenses  of  equal  focus,  separated 
by  a  distance  equal  to  two-thirds  of  the  focal  length  of  one  or 
other  and  their  convexities  opposed  in  the  tube.  This  is  called 
Bamsden^s  eye-piece,  and  gives  a  flat  field  of  view,  with  the 
advantage  already  mentioned  that  a  system  of  spider  lines,  or 
cross  wires,  can  be  distinctly  seen  at  the  same  time  as  the  double 
star,  or  planet,  whose  distance  or  diameter  is  to  be  measured. 
•Both  of  those  are  inverting,  but  this  is  of  small  account  in 
looking  at  the  heavenly  bodies.  The  erecting  eye-piece,  con- 
sisting of  four  lenses,  although  admirably  adapted  for  land  use, 
is  never  made  use  of  for  the  latter  purpose,  as  each  lens  tends 
to  obstruct  the  light  which  is  so  precious  when  gathered  to  a 
focus.  It  need  scarcely  be  added  that  the  eye-piece  must  be 
adjusted  with  the  greatest  possible  nicety  for  different  sights. 
This  is  easily  done  by  the  rack  and  pinion  motion  after  a  few 
trials,  whether  upon  the  edge  of  a  planet  or  by  judging  of  the 
appearance  of  a  double  star,  or  by  the  visibility  of  the  faintest 
single  stars  in  the  field  of  view. 

With  an  instrument  of  three  to  four  inches  aperture  (and  a 
good  one  of  the  latter  size  will  bear  a  magnifying  power  of 
from  300  to  350)  the  belts  and  markings  on  Jupiter,  the  snows 
of  Mars,  the  ring  of  Saturn,  may  be  well  seen  j  and  the  spots 
and  facula)  of  the  sun,  and  all  the  gorgeous  phenomena  of  the 
moon,  rendered  most  perfectly.  The  nebula  of  Orion  sur- 
rounding the  trapezium  will  likewise  amply  repay  curiosity  on 
clear  dark  nights.  Some  hundreds  of  double  stars — shining 
in  all  their  difierent  lustres,  colours,  and  distances — are  a 
constant  source  of  pleasure.  In  addition  to  these,  many 
clusters  and  nebulae  may  be  seen  with  such  an  instrument. 
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Wr.  Dawes  haa  been  able  to  separate  some  exceedingly  close 
double  stairs,  and  observe  some  very  faint  ones  with  such  a 
telescope.  The  amatear  will  soon  get  accoatomed  to  the 
difficulty  of  the  various  objects,  and  know  what  powers  to 
apply,  accordiag  to  the  fineness  of  the  night  or  other  ciccimi- 
staaces.  Admii-al  Smyth — one  of  the  most  successful  ohservera 
of  the  ago — advises  the  amateur  not  to  be  a&aid  of  hia  small 
inatromental  means,  but  to  look  at  everything ;  aud  it  is  c^iain 
that  with  some  costly  apparatus  much  less  is  seen  than  with 
less  pretentious  afiairs. 

For  amall  instruments,  the  ordinary  tripod  stand,  with  slow 
motion  in  altitude  and  azimuth,  is  as  convenient  as  any, 
where  merely  viewing  the  object  is  all  that  is  required,  i'or 
larger  ones,  where  meafiorements  of  the  positions  and  distances 
of  double  stars  are  to  be  obtained,  the  telescope  is  mounted 
equatorially — the  support  of  the  instrument,  instead  of  being 
pointed  to  the  zenith,  being  placed  parallel  with  the  axis  of  thfl 
earth — ^by  which  means,  by  merely  shifting  the  telescope  to 
the  right,  the  star  is  always  in  the  field  of  view  without  any 
vertical  motion.  To  most  lai^  instruments  strong  dodc- 
work  is  attached,  by  which  this  motion  to  the  west  is  duly 
regulated,  and  the  observer  has  only  to  keep  his  eye  to  tha 
telescope,  which  of  itself  follows  the  star.  Although  in  the 
last  century  and  the  time  of  Sir  W.  Herschel  retiectora  of 
from  six  to  ten  feet  were  greatly  in  use,  yet  of  late  years, 
in  the  case  of  small  telescopes,  it  has  been  almost  com- 
pletely superseded  by  the  refractor,  and  on  that  acoonnt 
we  have  confined  our  observations  to  this  most  convenient 
description  of  optic  tube.  Unless  extreme  care  is  used  with  a 
reflector,  the  metal  mirror  is  very  liable  to  become  tai-nished, 
whilst  dew  or  dust  settling  on  a  glass  lens  can  easily  be 
wiped  off  with  a  soft  cloth.  In  France,  however,  small  re- 
flectors are  again  coming  into  vogue,  the  mirror  being  formed 
of  glass  and  coated  with  a  thin  filtii  of  silver ;  and  as  the  latter 
has  a  reflective  power  of  91  to  67,  in  comparison  with 
speculum  metal,  it  has  a  great  advantage  in  this  respect; 
but,  unfortunately,  tarnishes  very  readily.  As,  however,  the 
silver  film  is  easily  renewed,  this  is  of  the  less  consequence. 
We  had  the  pleasure  of  inspecting  several  instruments  of  this 
description  by  the  celebrated  M.  Foucault,  at  Secretan's  esta- 
blishment at  Paris,  some  time  since,  which  were  beautifully 
fitted  up.  A  reflector  of  about  forty  inches  aperture  has  nnoe 
been  made  by  those  gentlemen,  and  as  it  was  with  one  of  those 
glass  mirrors  that  the  companion  of  Sirius  has  been  detected, 
it  m:ij-  f^'ivL'  iin  idea  of  their  merit. 

The  largi'st  refracting  achromatic  telescope  we  have  seen, 
^—  \  wu  hflii^vo  to  be  at  present  the  largest  in  the  world. 
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18  that  made  by  M.  Porro^  and  wliicli  fitill  remains  at  Paris, 
The  object-glass  is  54  centimetres  in  diameter  (21*26  inches) 
and  has  the  immense  focal  length  of  15  metres^  or  nearly  50 
feet.  It  is  mounted  with  an  azimuth  and  altitude  motion^  and 
at  first  sight  looks  like  a  gigantic  fire-escape.  The  tube  is 
composed  of  three  hundred  pieces  of  wood  joined  together  by 
three  thousand  screws.  Great  controyersy  has  arisen  respecting 
the  merits  of  this  instrument ;  but  M.  Bulard^  the  astronomer 
at  Algiers^  asserts  that  he  could  see  everything  with  it  that  ho 
had  with  Earl  Rosse^s  6  feet  mirror ;  and  M.  Porro  states  that 
he  has  detected  two  new  stars  within  the  trapezium  of  Orion. 
It  is  certain,  however,  that  although  in  existence  for  six  or 
eight  years,  it  has  been  very  little  used.  Comparing  this 
immense  instrument  with  the  modest  five-feet  telescope  of  M. 
Goldschmidt,  erected  on  a  moveable  tripod  stand  in  his  garden 
near  Paris,  and  with  which  he  has  discovered  so  many  planets 
and  variable  stars  and  nebulae,  and  made  so  many  curious  ob- 
servations, it  will  be  seen  what  may  be  done  with  care  and 
patience  even  with  small  means. 

Should  the  observer  be  provided  with  a  telescope 
mounted  equatorially,  he  has  simply  to  set  the  declination  and 
hour  circles  to  the  object  required,  and  of  which  he  has  of 
course  the  right  ascension  and  polar  distance  given.  In  other 
cases,  in  searching  for  any  particular  object,  he  must  make  use 
of  an  ordinary  star-map  divided  in  the  usual  maimer  into  right 
ascensions  and  declinations,  on  which  having  marked  tho 
position  of  the  required  nebula,  comet,  or  double  star,  he 
guides  the  direction  of  the  telescope  by  means  of  the  bright 
neighbouring  stars  of  the  constellation  in  which  the  object  is 
placed ;  and  with  a  little  management  this  operation  wiU  soon 
become  easy.  In  the  same  way,  to  find  any  particular  planet, 
its  place  on  the  required  day  will  be  taken  from  the  "Nautical 
Almanac,^^  or  any  similar  work.  Great  assistance  in  the  choice 
of  stellar  objects  will  be  derived  from  Admiral  SmytVs  "Celes- 
tial Cycle,^^  in  which  the  most  prominent  clusters,  nebulsB, 
double  and  variable  stars  are  fully  described,  and  full  parti- 
culars given  of  their  positions,  brightness,  and  difficulty.  In 
pointing  the  telescope,  the  observer  makes  use  of  the  small 
side  tube,  termed  the  finder,  which,  giving  a  large  field  of  view, 
helps  him  in  tho  align&ni^nt  of  the  faintest  stars  marked  on  the 
map.  In  searching  for  comets,  the  lowest  power  of  the  tele- 
scope should  be  made  use  of;  and  if  a  nebulous  object  bo 
caught  sight  of,  its  place  should  be  transferred  to  the  map,  in 
order  to  determine  whether  any  fixed  body  of  that  character 
has  been  before  observed.  In  all  cases  it  is  almost  useless  to 
search  for  objects  with  high  powers,  which  not  only  gives  a 
small  field  but  renders  them  very  faint.     It  will  be  found  that 
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tie  eje  "BrfZ  disTZLsrds}:  £a£ii*  objecis  mach  more  roadfly  by 
k^r^i'ir.2'  iz:  lir  -iiri  a  :*-r"ar  ninnies  previousljr.  The  observo: 
ir-Zl"r«^rLirk  =-:3.r  anrnilies  in  difTepent  evesight ;  some  which 
cai:  disrlnsr:!-!  Terr  ^n:  .:-V;fv?^5  are  unable  to  separate  a  close 

d:3ir.*e  s'^r.  s^r  i  r'*^   >  v '.  snd  in  maxiT  instances  the  colours 

-  •      

cf  dviible  siAr*  will  i:^  --  ij4*i  diSerectlv.  We  need  not  state 
tiia:  a  c-.:nriaraTivv>  5Tr.ill  ivle5o:«pe,  in  which  the  glass  is  pure 
and  lie  f^^ir^  p-:-l:=hr-i  :o  the  true  curres,  will  be  found  far 
m':r-?  n^rrful  and  plt^^An:  lo  handle  than  a  much  larger  one  in 
which  ihvif^  con'iirlvns  are  forgoiten.  The  excellence  of  the 
object- ^iass  is  the  principal  affair^  and  no  beauty  of  mounting 
will  comjK-nsate  for  this  want. 

In  cbserrine  donb!e  stars,  those  which  are  well  separated 
should  be  keratinized  at  the  commencement  and  the  distances 
and  masruitudes  irraduallv  diminished,  until  the  most  delicate 
objects  which  the  insrniment  can  bear  are  arrived  at,  and  for 
which  a  very  clear  and  farourable  sky  will  of  course  be  necessar}*. 
The  observations  of  the  double  and  multiple  stars  are  the  finest 
test  for  the  performance  of  a  tele5COj>e.  Thus,  commencing  at 
the  coarse  double  Delta  and  Kappa  Herculis  or  Eta  Lyne, 
he  may  ascend  to  Theta  Serpentis  and  Alpha  Can.  Venat.  From 
Zeta  Ursae  Majoris  and  Beta  Cephei  he  can  pass  to  Gramma 
Delphini  and  Eta  Cassiopeije.  Closer  still  are  Alpha  Herculis, 
Kappa  Cephei,  and  Mu  Cygni.  Coming  to  those  which  are 
test  objects  for  sraall  instruments  we  have  Gramma  Virginis, 
Mu  Draconis,  Rho  Herculis,  Zeta  Aquarii,  &c.,  whilst  on  very 
favourable  nights  the  observer  may  look  for  Delta  Cygni,  Pi 
Aquilie,  Xi  Ursae  Majoris,  Sigma  Coronas  Borealis.  AH  these 
stars  are  visible  at  the  present  time  of  the  year,  and  their 
places  marked  on  a  good  celestial  globe.'  The  amateur 
observer  has  only  to  transfer  those  positions  mentally  to  the 
real  heavens,  which,  with  a  little  practice,  will  be  as  simple  as 
finding  any  geographical  position  on  a  terrestrial  globe  by 
knowing  its  longitude  and  latitude. 
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CONTRIBUTIONS    TO    THE    HISTORY    OP     THE 
ROTIFERA,  OR  WHEBL-ANIMALCULES. 

BY   PHILIP  HENRY   OOSSE,   P.E.8. 


PART     IV. 
THE   FLEXIBLE   CEEEPEES  (nOTOMMATINA)  . 

UNINITIATED  persons  are  sometimes  startled,  and  not  a 
little  stumbled,  by  reading  in  books  of  scientific  natural 

history  such  statements  as  this :  ^'A h is  a  much  more 

perfect  form  than  G d /'   They  pause  and  ask  whether 

there  can  be  any  decrees  of  perfection  in  the  handiwork  of 
the  All-wise  and  Almighty  God.  Are  not  all  His  works 
perfect  ?  The  answer  must  be  that  they  are ;  understanding 
the  term  to  express  the  adaptation  of  the  creature,  and  of  afi 

Sarts  of  its  organization,  to  the  purposes  for  which  they  were 
esigned. 

The  naturalist,  however,  does  not  mean  this.  Ho  is  not 
speaking  of  the  organism  as  an  individual,  with  reference  to 
its  own  objects  and  requirements ;  but  as  one  of  a  series,  with 
reference  to  an  ideal  standard  of  aggregate  qualities  presented 
by  that  series.  Thus,  when  we  consider  Birds,  we  have  before 
us  a  vast  assemblage  of  creatures,  the  most  prominent  and 
characteristic  feature  of  which  is  that  they  are  constituted  for 
flight,  by  means  of  a  peculiar  development  and  arrangement 
of  tegument ary  organs  (feathers),  associated  with  peculiar 
developments  and  arrangements  of  the  skeleton,  muscles, 
and  breathing  organs.  Thus,  then,  we  acquire  a  definite 
idea  of  a  bird,  notwithstanding  that  this  idea  is  presented 
under  considerable  diversity  in  all  these  details,  when  we 
examine  the  thousands  of  species  that  are  known;  nor  does 
this  diversity  at  all  interfere  with  the  unity  of  tho  model 
or  pattern  which  is  involved  in  the  aggregate  idea  of  a 
bird.  Tho  comparison  of  these  details,  however,  soon  shows 
us  that  the  characteristic  features  of  a  bird  are  much  more 
prominent  in  some  species  than  in  others.  In  the  humming- 
bird, the  frigate-bird,  or  the  swift — ^in  the  great  breast-bone, 
the  enormous  lungs  and  chains  of  air-cells,  the  hard,  dense, 
thick  pectoral  muscles,  the  firm  rigid  feathers,  drawn  out  to 
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long  points  on  the  wings  and  taO,*-we  see  a  liigli  concentra- 
tion of  all  the  characters  of  a  bird,  as  I  have  eniunerated 
them  above.  Compare  now  with  these  the  Guinea-fowl,  with 
its  short  hollow  wings,  and  small,  weak,  excavated  breast- 
bone ;  the  tame  duck,  with  its  soft  feathers  and  short,  powerless 
tail ;  or  the  penguin,  or  the  ostrich,  in  which  the  wings  are 
reduced  to  mere  rudiments,  and  have  absolutely  ceased  to  be 
flying  organs ;  and  you  will  see  what  the  ornithologist  means 
when  he  speaks  of  the  comparative  perfection  of  these  birds, 
when  he  says  that  the  humming-bird  is  the  most  perfect 
representative  of  birds,  the  penguin  the  least.  It  is  not  that 
the  penguin  is  not  most  admirably  fitted  for  its  mode  of  life 
and  its  requirements; — nay,  it  exhibits  some  adaptations  of 
structure  to  function  which  surprise  us  by  their  wondrous 
fitness.  As  a  creature  it  is  perfect,  but  not  as  a  bird ;  there 
is  a  manifest  departure  from  the  characteristic  sbncture 
and  fimctions  of  a  bird,  and  an  approach  to  those  of  some 
other  great  model  of  animate  existence,  while  it  still 
remains  essentially  a  bird.  It  is,  perhaps,  the  least  perfect  of 
birds. 

It  is  the  same  in  the  subordinate  divisions.  The  swallows, 
taken  as  a  family,  are  very  perfect  representatives  of  their 
class  in  the  points  above-mentioned ;  but  there  are  degrees  of 
perfection  among  them.  The  swifts  possess  the  characters 
which  mark  the  family  in  a  higher  degree  than  the 
swallows ;  while  of  these  latter,  how  much  more  completely, 
^'moro  perfectly,^'  a  swallow,  is  the  chimney-swallow  than 
the  sand-martin. 

Naturalists  have  been  accustomed  to  use  the  technical  term 
'Hype,^^  or  its  adjective  "typical,^^  to  express  the  greatest 
aggregation  of  characteristic  features  in  any  given  group. 
Among  birds,  the  perchers  constitute  the  typical  order;  in 
this  order  the  cone-billed  birds  take  the  typical  place  as  a 
tribe ;  the  finches,  again,  are  the  typical  family  of  these ;  and 
what  is  the  type  of  these  pretty  little  birds,  as  I  am  not 
writing  an  essay  on  ornithology,  I  shall  leave  to  my  readers' 
acumen  to  determine. 

There  must  always  be  some  latitude  in  the  determination  of 
what  constitute  the  typical  characters  of  any  given  group, 
and  therefore  of  the  types  themselves.  One  naturalist  may 
picture  to  himself  a  different  standard  of  completeness  from 
that  which  another  of  equal  eminence  would  assume;  and 
hence  no  one  ought  to  speak  oracularly;  he  merely  gives 
his  judgment.  The  great  group  of  tiny  creatures  of  which 
*  m  about  to  treat  is,  according  to  my  judgment,  the  typical 
r  of  the  class  Botifera.  They  may  be  designated,  in 
'  i>arlance.   The  Flexible   Creepers;   systematically,— 
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the  order  Notammiatiiia,^  One  mark  of  a  typical  group, 
almost  constant,  is  that  it  contains  a  larger  number  of  sub- 
divisions than  any  other  group  of  like  rank ;  and  populousness 
is  highly  characteristic  of  the  Noiommatina. 

All  these  animals  are  permanently  &ee,  never  becoming 
fixed  to  other  objects,  and  never  forming  mutually  adherent 
groups.  Their  bodies  ara  not  inclosed  in  a  tube ;  and  their 
skin  is  for  the  most  part  flexible,  not  forming  a  shelly  mail, 
though  in  one  or  two  genera  certain  portions  of  the  integu- 
ment are  stiffened,  indicating  an  approach  to  the  structure  of 
the  mailed  families.  The  form  is  generally  cylindrical,  with 
a  length  about  twice  the  diameter  on  the  average,  occcusionally, 
however,  three  or  four  times  the  diameter.  The  front  does  not 
expand  into  a  flower-like  disk,  but  is  usually  no  wider  than 
the  body,  very  varying  in  its  shape,  sometimes  being  flattish, 
ofbener  convex,  with  many  swellings,  beset  with  strong 
vibrating  cilia,  which  are  so  arranged  as  that  their  combined 
action  produces  two  vortices,  one  on  each  side  of  the  head. 
The  opposite  extremity  of  the  body  terminates  in  a  thick  foot 
of  several  joints,  of  which  the  last  bears  two  diverging  toes. 
These  are  used  by  the  animal  for  its  support,  to  aid  it 
in  crawling.  They  are  in  general  moderately  short,  but  in  a 
few  cases  are  of  great  length. 

The  characteristic  appearance  of  the  little  animals  of  this 
order  will  be  seen  by  reference  to  Plate  XIX.,  in  which  figure  a 
represents  a  dorsal  view  of  Eosphora  aurita,  in  the  act  of 
swimming.  This  is  an  elegant  and  sprightly  species ;  espe- 
cially beautiful  when,  ^s  is  very  frequently  the  case,  the 
enormous  stomach  and  intestinal  canal  are  filled  with  trans- 
lucent green  food.  I  have  repeatedly  met  with  if  around 
London ;  as  in  a  green  pond  in  Greenwich  Park,  and  in  the 
tiny  sweltering  pools  on  Hampstead  Heath,  renowned,  for 
more  than  a  century,  as  being  prolific  nurseries  of  the  higher 
forms  of  RoTiPERA.  They  will  live  and  increase  their  race  in 
a  phial  of  water  containing  a  little  growing  vegetation,  as  a 
sprig  of  water-moss,  a  few  leaves  of  duckweed,  or  a  small 
tangle  of  converva  :  the  phial  being  left  uncorked,  and  set  in 
the  light,  but  protected  from  the  direct  rays  of  the  sun.  Here 
they  will  play  and  rout  about,  delving  in  the  sediment  that 

•  This  order  is  nearly  concurrent  with  the  family  HydcUirum  of  Ehrenbcrg. 
But  the  genus  Hydatina,  which  he  considered  typical,  and  whoso  name  ho 
used  for  the  family  appellation,  consists  of  only  a  single  species,  and  cannot 
be  separated  from  the  great  genus  Notommata,  except  by  the  very  trivial  and 
valueless  character  of  wanting  an  eye ;  or  rather,  of  wanting  the  speck  of 
coloured  pigment  which  ordinarily  accompanies  the  eye.  JET.  scnta  is  a 
true  Notommata, 
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accumulates  on  tlie  phial's  side  for  food;  now  and  then 
shooting  off  into  the  water^  and  swimming  evenly  and  grace- 
fully along^  slowly  rotating  on  their  long  axis  as  they  go. 
Their  movements  can  be  watched^  and  their  forms  distinctly 
made  out^  with  the  aid  of  a  good  pocket4ens,  as  the  phial 
stands  on  the  window-sill ;  and  this  sort  of  observation^  which 
is  highly  interesting,  can  be  pursued  with  great  ease  and 
satisfaction,  especially  if  the  finger  of  the  disengaged  hand 
bo  passed  behind  the  phial  (without  shaking  it),  so  as  to 
intercept  those  rays  of  light  which  pass  direct  from  the  sky 
through  the  animalcule  to  the  eye  of  the  observer.  The 
effect  of  this  manoeuvre  is  to  make  a  dark  back-ground  for 
the  object,  while  it  is  yet  brilliantly  illumined  by  the  rays  that 
fall  on  it  from  all  around  the  finger.  Small  as  is  the  magni- 
fication, 'the  experienced  observer  has  no  difficulty  in  distin- 
guishing the  principal  organs,  which,  under  tlus  mode  of 
illumination,  have  a  relief  and  a  solidity  which  are  very 
instructive. 

But  I  must  describe  our  little  beauty  in  detail.  Its  body  is 
nearly  a  cylinder,  of  about  a  hundredth  of  an  inch  in  length, 
with  a  diameter  of  one-third  the  length.  Sometimes  it 
becomes  almost  pear-shaped,  by  the  swelling  out  of  the  hinder 
half  of  the  body,  when  an  egg  is  maturing  in  the  ovary.  In 
the  RoTiFERA  generally,  the  eggs  are  of  immense  size  in 
proportion  to  the  body;  and  in  this  species  they  are  even 
larger  than  usual,  an  egg  just  ready  for  discharge  occupjring 
nearly  one-fourth  of  the  entire  volume  of  the  animal.  In 
the  figure  such  an  egg  is  seen  occupying  a  large  space  just 
behind  the  middle  of  the  animal. 

The  head  is  capable  of  considerable  alteration  in  shape. 
When  the  animal  is  busy  feeding,  resting  on  its  two-toed  foot, 
with  the  body  thrown  forward  horizontally,  the  front  of  the 
head  is  so  oblique  that,  by  a  little  bending  downward, 
producing  some  strong  foldings  of  the  skin  of  the  breast,  it 
can  bo  brought,  as  a  nearly  flat  surface,  into  contact  with  the 
ground.  A  specimen  is  represented  in  this  position,  under  a 
lateral  view,  in  fig.  b.  The  action  of  the  frontal  cilia  is  then 
seen,  as  if  evenly  covering  this  surface,  producing  currents, 
which,  however,  do  not  form  whirlpools.  But  suddenly  the 
little  animal  ceases  feeding ;  rears  itself  on  its  toes  till  it  stands 
nearly  erect ;  balances  itself  for  a  moment ;  evolves  from  each 
side  of  the  head,  by  a  kind  of  turning  inside-out,  a  remark- 
able ear-like  process,  which  is  clothed  with  much  stronger 
cilia.  The  action  of  these  immediately  begins  to  form  vigorous 
circular  vortices,  of  which  the  "  ears  "  are  the  centres,  and  in 
the  same  instant  the  animal  shoots  forward  with  beautiful  ease 
and  precision,  on  its  even  course,  revolving  slowly  as  it  goes. 
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Some  very  favourable  observations  on  the  animal^  made  when 
I  could  look  down  directly  on  the  head  in  a  vertical  position,  have 
revealed  some  organs,  which  are  doubtless  vehicles  of  sensation, 
though  I  can  but  very  uncertainly  conjecfcure  their  office  and 
value.  At  the  back  of  the  head  there  are  two  very  minute 
prominences,  each  of  which  is  terminated  by  a  tuft  of  bristles. 
These  organs  are  very  generally  found  in  the  wheel-animals, 
and  are  in  many  species  much  more  developed,  and  more 
favourably  situated  for  observation,  than  in  this  case.  They 
appear  to  be  tubular  prolongations  of  the  skin,  within  which 
a  piston-like  body  moves  to  and  fro,  carrying  at  one  end  a 
tuft  of  bristles,  which  diverge  when  protruded  from  the  tube, 
and  attached  by  a  muscular  cord  at  the  other  end  to  the 
interior  of  the  body.  A  nervous  thread  in  some  species  is 
seen  to  pass  from  the  brain  to  each  tube.  The  organs  may  be 
considered  as  analogous  to  the  antennae  of  insects,  though 
even  of  these  we  are  not  quite  sure  of  the  function. 

In  our  Eoftphora  there  is  seen,  seated  in  a  central  depression 
between  these  two  antennae,  a  Uttle  wart,  of  which  I  cannot 
suggest  the  purpose.  Directly  at  the  front  of  the  head,  at 
the  most  advanced  point  of  the  animal,  whether  creeping  or 
swimming,  there  are  placed  two  symmetrical  round  specks  of 
opaque  crimson  pigment,  which  come  out  with  great  brilliancy 
when  the  animal  is  viewed  under  sufficient  magnifying  power 
by  reflected  light.  Dr.  Leydig  refuses  to  allow  these  to  be 
organs  of  vision,  but  from  repeated  examination  of  them  I 
have  no  doubt  that  he  is  in  error,  and  that  Ehrenberg  was 
right  in  considering  them  eyes.  Besides  these,  however,  there 
is  another  red  speck,  which  is  without  dispute  of  a  visual 
character.  It  is  far  remote  from  the  two  frontal  specks,  being 
situate  within  the  transparent  skin,  but  near  it,  on  the  dorsal 
aspect,  at  about  one-fourth  (following  the  curve  of  the  back) 
of  the  distance  from  the  front  to  the  origin  of  the  foot.  To 
make  my  readers  understand  its  relations,  I  must  describe  a 
highly  interesting  and  very  remarkable  organ. 

In  most  of  the  animals  which  constitute  this  order,  but 
seen  with  peculiar  distinctness  in  the  present  subject,  and  in 
one  which  very  closely  resembles  it  in  appearance,  Notommata 
aurita, — there  is  seen  a  great  ovate  sac  passing  from  the  front 
along  the  back  of  the  head,  and  terminating  by  a  rounded 
extremity  in  the  neck.  This  is  occupied  by  turbid  matter, 
and  seems  to  be  indubitably  a  brain  ;  though  it  is  quite 
without  parallel  among  invertebrate  animals  to  find  any  such 
concentration  of  the  nervous  substance  in  a  single  organ. 
We  are  accustomed  to  consider  this  character  as  exclusively 
belonging  to  the  vertebrate  classes,  and  to  mark  their  superior 
position  in  the  scale  of  being;  the  most  sentient,  the  most 
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intelligent,  the  most  vigorous  among  the  Invertebrata,  such  as 
the  Spiders  and  the  Insects,  haying  no  such  simplicity  of 
nervous  structure,  but  only  a  series  of  centres,  in  the  form  of 
ganglions,  more  or  less  distributed  through  the  whole  body. 

It  must  bo  borne  in  mind,  however,  that  while,  in  the 
BoTiFERA,  this  brain  is  proportionally  enormously  large,  and 
is  quite  alone — ^there  being  no  other  recognized  concentrs^ons 
of  nervous  substance  than  can  be  dignified  with  even  the  title 
of  ganglions, — ^the  neurine  of  which  it  is  composed  is  in  a 
very  fluid  condition;  whence  we  may  perhaps  infer  that  its 
energies,  whether  for  perception  or  will,  bear  no  proportion  to 
its  volume. 

Upon  this  great  brain-sac,  at  the  point  that  approaches 
nearest  to  the  skin  of  the  nape,  but  always  with  a  forward 
aspect,  there  is  seated  a  wart,  often  large  and  conspicuously 
hemispherical.  The  summit  of  this  rounded  eminence  is 
crowned  with  a  mass  of  red  pigment,  at  times  scarcely  per- 
ceptible, then  suddenly  becoming  visible  like  a  flush  of  crimson, 
rich  in  hue,  translucent,  but  sometimes  pale  and  ill-defined. 
Upon  this  there  lies  a  convex  lens,  which  can,  in  many  species 
—or,  I  should  rather  say,  in  many  specimens  of  difierent  species, 
for  it  is  exceedingly  variable  and  uncertain  in  this  respect-^be 
beautifully  seen  and  clearly  defined. 

There  is,  in  some  species,  a  very  curious  and  remarkable 
organ,  in  close  connection  with  the  brain,  the  use  of  which  is 
altogether  unknown.  It  is  very  distinct  in  this  Eosphora  and 
in  Notommata  aurita,  and  in  one  or  two  other  species  of 
the  latter  genus.  It  is  a  sort  of  globular  sac,  of  large  size, 
occupying  the  greater  part  of  the  bottom  of  the  brain-sac, 
and  sending  up  a  rather  wide  tube  through  it.  The  globose 
extremity  and  a  considerable  portion  of  the  tube  are  loosely 
filled  with  a  substance,  which,  being  opaque,  appears  dark 
when  we  view  the  animal  by  transmitted  Ught;  but  when 
reflected  light  is  brought  to  bear  on  it — a  ray  of  the  sun,  for 
instance — it  comes  out  quite  white  upon  the  general  trans- 
parency. Ehrenberg  assumes  that  it  is  of  the  nature  of  chalk, 
and  so  has  called  it  kalkbeutel,  or  chalk-sac ;  but  all  that  can 
with  certainty  be  said  is  that  it  is  a  granular  opaque  white 
substance. 

The  appearance  and  motions  of  this  organ  and  its  contents 
add  greatly  to  the  interest  with  which  the  microscopist  views 
one  of  these  creatures.  It  is  so  unique,  so  unaccountable,  so 
conspicuous,  so  beautifully  defined,  so  evidently  connected 
with  the  seat  of  intelligence,  and  with  the  most  obvious  organ 
of  sense,  that  it  exercises  a  kind  of  fascination  on  the  observer, 
who  is  induced  to  watch  it,  and  to  linger  upon  it,  in  hope  of 
solving  the  problems  which  it  suggests.     There,  however,  it 
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remains^  tmsolved  as  yet,  an  inviting  fortress  of  research,  for 
daring  young  physiologists  to  scale  and  take. 

Let  me  say  what  fmiiher  I  have  observed  on  the  matter. 
The  sac  itself  is  frequently  drawn  with  force  to  one  side  or 
other,  or  down  in  the  longitudinal  direction,  or  across  towards 
the  breast.  These  movements  are  efiTected  by  means  of  slender 
muscle-threads,  which  are  attached  to  it  and  to  various  parts 
of  the  body.  The  white  substance  lies  in  irregular  masses  in 
the  sac,  sufficiently  solid  to  push  out  the  elastic  sides  in  wart- 
like knobs,  but  loose  enough  to  allow  the  light  to  pass  through 
the  interstices  as  they  move  over  one  another.  The  walls  of 
the  sac  are  contractile  ;  for  we  see  its  form  change,  and 
instantly  some  of  the  granules  of  opaque  matter  are  forced 
higher  up  in  the  tube,  rising  and  sinking  by  turns,  like  the 
mercury  in  a  thermometer.  Indeed,  a  thermometer,  with  its 
tube  and  its  bulb,  and  their  contents,  affords  a  capital  illustra- 
tion of  the  whole  organ.  By  means  of  their  motions  we  are 
able  to  trace  the  course  of  the  tube  much  farther  than  when  it 
is  empty,  and  to  see  that  it  passes  to  the  front  of  the  head, 
between  the  two  frontal  eyes,  and,  bending  over  with  an  arch^ 
is  lost  somewhere  in  the  ciliated  face. 

The  transparent  body  is  inclosed  in  an  equally  transparent 
skin,  which  is  quite  flexible,  but  apparently  tough  and  strong, 
like  wet  parchment.  It  falls  into  transverse  folds  as  the 
animal  bends  and  wriggles  from  side  to  side,  allowing  much 
freedom  of  motion ;  and  these  folds  have  the  additional 
advantage  of  allowing  the  body  to  be  lengthened  or  shortened, 
at  the  will  of  the  animal,  at  both  ends ;  the  skin  becoming 
inverted  at  two  or  three  points,  when  either  the  head  or  the 
foot  is  drawn  in.  Both  these  movements  are  almost  every 
moment  being  performed,  to  a  greater  or  less  extent ;  and  are 
quite  distinct  from  the  evolution  and  involution  of  Tihe  head 
itself,  by  which  the  rotating  ''  ears  "  are  suddenly  turned  out 
for  swimming,  or  the  contrary. 

In  all  this  order  the  muscular  system  is  displayed  with  a 
clearness  far  greater  than  in  any  of  the  forms  that  we  have 
yet  considered.  As  might  have  been  presumed  from  the 
untiring,  vigorous,  precise,  and  most  varied  motions  of  every 
part  of  these  minute  animals  —  motions  which  excite  the 
admiration  of  the  observer  who  remembers  their  dimensions, 
— ^the  muscles  are  exceedingly  numerous  and  well  developed. 
In  every  species  in  which  the  viscera  present  the  requisite 
clearness  (for  some  are  so  constantly  opaque,  either  from  the 
distension  of  the  alimentary  canal  with  food,  or  the  successive 
growth  of  great  turbid  eggs  in  the  ovary,  that  we  can  hardly 
discern  any  of  the  more  delicate  details  of  their  internal 
structure),   the  great  longitudinal  and  diagonal  muscles  aro 


482  POPULAR  SCISKCE  beyhw. 

secn^  in  the  form  of  broad  tapes  running  fireely  through  the 
body-cavity^  inserted  at  each  end  into  some  part  of  the  skin 
bj  terminations  more  or  less  branched  and  divergent.  Some  of 
these  pull  the  head  down^  or  to  one  or  the  other  side^  or  to  the 
back  or  front ;  some^  attached  at  the  infoldings^  produce  the 
telescopic  inversions ;  some  draw  in  the  different  joints  of  the 
foot,  or  move  the  whole  foot,  or  each  joint,  in  various  directions, 
or  separate  the  toes. 

Other  muscles  are  seen  in  the  form  of  slender  elastic  threads, 
of  which  there  are  very  many,  crossing  the  body  in  various 
directions,  attached  by  expanding  ends  to  the  different  viscera 
and  serving  to  move  them  quickly  and  vigorously.  There  are 
also  bands  which  go  transversely  around  the  body,  no  one 
band,  however,  completing  more  than  a  part  of  the  circum- 
ference: the  action  of  these  appears  to  be  to  narrow  the 
breadth  of  the  cavity,  and  so  to  protrude  the  extremities, — 
either  the  head  or  the  foot,  or  both  at  once.  Minute  and  com- 
plex muscles  are  also  present  in  the  interior  of  the  head,  and 
in  the  mouth  {viastax)  in  great  number,  effecting  the  most 
precise  and  varied  movements  of  these  parts. 

In  order  to  render  clear  the  form  of  the  mouth  in  this  order, 
I  must  again  have  recourse  to  a  homely  comparison.  The 
parts,  which,  in  the  Builders,*  I  have  endeavoured  to  illus- 
trate by  means  of  a  cut  apple  and  a  set  of  pins,  are  all  here, 
but  they  are  so  modified  and  changed  in  form  and  mutual 
relation  that  they  can  no  longer  be  made  intelligible  by  that 
device.  Take  away  then  the  split  apple,  and  substitute  for  it 
a  pair  of  gardener's  edging-shears,  the  blades  of  which  stand 
in  a  different  plane  from  the  handles.  Suppose  there  is  but 
one  handle  (the  pair  being  bound  together,  if  you  like),  and 
the  blades  are  hinged  to  its  extremity  so  as  to  work  while  it 
remains  fixed ;  now  turn  it  up,  so  that  the  handle  stands  erect 
upon  its  top,  and  the  blades  work  in  the  air  nearly  horizon- 
tally. If  the  blades  were  considerably  widened,  and  curved 
downward  at  their  tips  like  some  surgical  scissors,  the  resem- 
blance would  be  perfect.  These  then  are  the  lower  jaws,  tech- 
nically termed  the  incusy  the  blades  being  the  rami,  and  the 
handle  the  fulcrum. 

Now  then,  for  the  upper  jaws,  we  will  again  resort  to  the 
gardener's  shed  and  rummage  among  his  tools.  We  find 
a  small  digging-fork,  such  as  can  be  used  with  one  hand.  It 
has  three  teeth,  but  that  is  of  no  consequence,  for  if  it  had  but 
one,  or  any  other  number,  up  to  seven  or  eight,  it  would  still 
serve  to  represent  the  structure  in  some  species  or  other.  We 
take  two  such  forks,  and  carry  them  away  as  lawful  prize,  in 

*  See  "  Popular  Science  Review,"  vol.  L  p.  478. 
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the  name  of  science.     But  these  also  must  be  modified  a  little. 


to  all 
M   iQodi 

Kibf  th 

P^roui 
^  Jaws, 


I 


The  prongs  must  be  bent  abruptly  at  about  a  right  angle  to 
the  handle,  where,  howev^pr,  a  hinge-joint  mnst  be  made,  so  as 
to  allow  this  angle  to  be  considerably  varied.  Now  take  theae 
jnodified  forks,  and  set  them  up  one  on  each  side  of  tlie  blades 
I'W  the  shears,  handles  downward,  at  such  a  distance  that  the 

mgB  shall  just  rest  on  each  blade.  These  are  the  upper 
_  iws,  technically  malU^l,  the  prong  part  being  the  'uncus  of  each, 
the  handle  the  trumuhrimn.. 

So  we  have  the  solid  parts  of  this  remarkable  mouth.  The 
prongs  are  fixed  to  the  blades  by  elastic  ligaments,  so 
that  when  the  former  are  "drawn  back  the  latter  are  stretched 
open,  though  both  the  blades  and  the  forks  have  proper  and 
independent  movements,  effected  by  means  of  muscles.  The 
whole  is  contained  in  a  three-lobed  mastax,  which  does  not 
importantly  differ  fi-om  that  before  described ;  and  you  may 
again  have  recourse  to  the  parchment -covered  cylinder  of 
gloss,  to  imagine  the  situation  of  the  whole  affair  within  the 
transparent  body  of  the  animal, 

I  have  intimated  that  there  is  considerable  modification  in 
detail  in  these  parts  as  found  in  different  species.  I  have  had 
specially  in  view  Notommata  aurita  in  my  illustrative  com- 
parisons. In  EospJiora,  however,  the  blades  are  more  pincer- 
like,  coming  together  only  at  their  tips,  and  the  forks  are  but 

I  two -toothed,  one  tooth  being  more  prominent  than  the  other, 
tod  projecting  over  the  blades,  so  as  to  cross  with  the  tooth  of 
Ulc  opposite  jaw.  In  this,  and  in  several  other  species,  the 
taiostax  can  be  brought  to  the  front  of  the  face,  so  that  the 
joints  both  of  the  upper  and  lower  jaws  protrude ;  when  so 
J)laced  the  animal  frequently  snaps  them  fiercely,  and  their 
elose  analogy  mth  the  two  pairs  of  jaws  in  a  camivoroua 
beetle  becomes  very  e^ndent ;  an  analogy  which,  if  we  saw 
them  only  as  they  occur  in  many  kinds  of  Rotifera,  perma- 
nently inclosed  far  within  the  cavity  of  the  chest,  we  could 
scarcely  have  imagined.  It  was  this  and  similar  observations 
which  first  compelled  me  to  identify  what  has  been  commonly 
miscalled  the  "gizzard"  in  the  Rotikeba  with  the  mouth 
and  homy  jaws  of  Insects. 

The  protrusion  and  snapping  action  of  these  two  pairs  of 
jaws  are  very  strikingly  exhibited  by  an  attractive  and  beau- 
tiful race,  the  animals  of  the  genua  Synchwta.  These  are 
mostly  found  in  large  collections  of  clear  water,  such  as  lakes 
and  ponds  and  reservoirs ;  rarely  or  never  in  those  minute 
etagnant  pools  and  ditches  in  which  many  Rotifera  delight. 
They  appear  to  require  a  wide  area  in  which  to  expatiate,  and 
&0  element  must  be  of  the  purest,  or  it  will  not  do  for 
Synck^ta.  In  such  collections  of  water  animal  life  is  usnallf 
VOL.  II. — NO.  VIII,  'I.  "Vi 
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very  scarce :  statements  wliich'we  seo  hazarded  in  common 
compilations  of  natural  history,  and  slavishly  copied  and  re- 
copied  upon  no  authority,  and  with  no  test  of  their  truth, — • 
that  "  millions  of  animalcules  inhabit  every  drop  of  water  that 
we  drink ;"  that  "  all  the  waters  on  the  earth  are  ab9olut«ly 
swarming  with  hfe,"  and  the  lite,  are  gross  exaggerations.  I 
have  often  examined  with  care  samples  of  water  from  different 
localities,  and  in  particular  that  supphed  to  the  inhabitants  of 
London  hy  the  different  water  companies,  and  found  scarcely 
a,  trace  of  microscopic  life, — no  Monads,  no  Euglerux,  no 
Infusoria  of  any  kind,  no  Entomostracn,  no  Botipeka,  with 
the  exception  of  a  solitary  Synthcela,  or  two,  perhaps,  spinning 
round,  or  two  or  three  Polynrthrcs  jumping  hither  and  thither, 
in  a  whole  tumblerful.  Sometimes  such  water  is  a  little  more 
peopled  than  at  others ;  but  its  tenants  are  always,  as  a  rule, 
few  and  remote.  Like  most  popular  fallacies,  the  notion  I 
allude  to  rests  on  a  substratum  of  truth  ;  there  ai'e  waters  of' 
which  it  would  be  strictly  true  to  predicate  such  facts ;  but 
they  are  stagnant  collections,  usually  very  limited  in  area,  in 
which  decaying  organic  matter,  vegetable  and  animal,  aSbrda 
abundant  nutriment,  in  consequence  of  which  the  increase  of; 
animalcules,  both  by  generation  and  spontaneous  dirisioQ,  goes 
on  with  almost  inconceivable  rapidity. 

To  return,  however,  to  our  Syiichftta:,  the  bright  sparkling 
tenants  of  bright  sparkling  waters.  They  are  comparativety 
of  considerable  size,  several  species  being  just  discernible 
with  the  unassisted  eye,  —  in  other  words,  being  above  one- 
hundredth  of  an  inch  in  length, — which,  with  a  proportionate 
width,  is  about  the  limit  of  ordinary  vision  under  favouring 
conditions.  Their  characteristic  form  is  that  of  a  boy's  peg-top, 
especially  if  yon  select  a  specimen  of  the  article  with  which 
Tommy  Scapegrace  has  been  for  a  week  or  two  pertinaciously 
"  digging  "  at  his  fellows'  tops,  by  which  means  the  iron  peg 
has  been  driven  fiu^hcr  and  further  in,  till  only  just  the  point 
projects  :  then  you  have  the  Synchccta  exactly,  the  projecting 
point  representing  the  minute  foot  with  its  tiny  toes,  whicfi 
are  commonly  pressed  together  so  as  to  look  single.  Now  and 
then  the  animal  rests  on  these  united  toe-tips,  and  rotates  for 
several  minutes,  as  if  to  maintain  its  character  as  a  spiDning- 
top ;  then  away  it  shoots,  and  glides  swiftly  and  giddily  throngll 
the  clear  water  by  the  hour  together  without  repose  ;  its  enor- 
mous ciliary  apparatus  giving  it  great  power  of  motion.  Tl» 
rounded  front  appears  to  be  beset  with  cilia,  but  it  forms 
sort  of  indented  crest  or  forehead,  on  which  two  antennsa  a 
Boated,  as  well  as  some  pairs  of  curious  stout  branched  bristles — •■ 
whence  the  generic  name,  from  avv  (swn),  together,  and  yalrn 
(rhaUe),  a  \iri9t\e — and  \jVvc\v  vVfc'ci  isscew&a  oa  ftsah.  aide  in 
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the  form  of  two  hanging  lobes  or  ears,  which  are  richly 
clothed  with  vibrating  cilia,  and  are  powerfnl  auxiHaries  to 
Bwimmtng.  Strong  circular  ciurenta  ai-o  fonneil  around  each 
ear,  while  the  animal  rests  on  ita  toes.  As  it  swims,  it  is 
almost  continually  contracting  the  enormous  head  with  a  sort 
of  spasmodic  twitching,  which  brings  the  Cfir-lobes  momen- 
tarily to  point  forward,  and  alternately,  and  almost  as  quickly, 
recovering  itself.  The  conical  lower  parts  of  the  body  are  also 
frequently  contracted  in  various  degrees,  and  drawn  up  to 
either  aide  in  the  moat  irregular  manner.  Theae  movements 
are  made  by  the  various  muscle-bands  and  threads,  which 
exist  in  great  number,  and  are  discerned  to  much  advantage, 
owing  to  the  crystalline  clearness  of  the  tissues.  This  brilliant 
transparency  ia  highly  characteristic  of  the  tribe,  and,  com- 
bined with  their  elegant  form  and  sprightly  motions,  makes 
them  rank  among  the  most  charming  representatives  of  the 
claas. 

Just  below  the  centre  of  the  frontal  crest  there  glows  a  very 
large  oval  eye  of  the  richest  ruby-crimson,  through  which  the 
transmitted  light  is  strongly  refracted,  as  it  would  be  by  a 
globe  of  glass,  showing  that  it  is  fiimished  with  a  true  lens. 
This  eye  rests  on  a  great  mass  of  brain-subatance,  which  when 
viewed  from  behind  is  seen  to  be  much  extended  laterally. 
On  each  side  of  the  eye  are  some  large  irregularly  globose 
knobs  of  clear  substance,  from  which  descend  two  thick 
pieces,  which  meet  at  an  angle  near  the  middle  of  the  body  in 
the  form  of  a  massive  V-  From  the  summit  of  the  frontal 
crest  every  now  and  then  the  animal  protrudes  two  pairs  of 
dark  tooth-like  points,  curved  towards  each  other,  which  open 
and  close  with  a  sudden  snapping  action,  and  are  instantly 
withdrawn  below  the  crest,  where  they  can  scarcely  ever  be 
discerned.  For  a  long  time  I  watched  the  recurrence  of  this 
motion,  and  marked  the  momentary  protrusion  of  the  jaw- 
teeth  with  the  greatest  int«rest,  but  with  a  most  tantalizing 
impotence  to  solve  their  mystery.  So  totally  unlike  they 
seemed  to  the  mouth  apparatus  in  any  other  genus,  that  I 
longed  for  years  to  understand  them.  I  saw  by  certain  accom- 
panying twitchings  in  the  globose  heads  of  the  V-shaped  body, 
that  the  protruded  points  were  intimately  connected  with  them ; 
and  I  felt  sure  that  if  I  could  satisfactorily  resolve  them,  I 
should  acquire  a  flood  of  light  on  the  as  yet  unintelligible 
Btructure  of  the  mouth  in  the  whole  class.  At  length  I 
thoroughly  mastered  it,  and  saw  that  it  was  by  no  means  an 
abnormal  apparatus,  but  essentially  identical  with  the  parts  of 
what  had  been  called  the  "  gizzard  "  in  the  Rotifeea  generallY- 

The  two  branches  of  the  V  are  tte  -nwjW*^,  wwj-?^"^™*^^ 
invested  with  thick  masBes   o^  n[\"Qac\e  ■.  vVa  VmA,  <«  "  ^"s**-. 


486 


FOPDL&B  BCISSCK  BXT1SW. 


I 


consists  of  a  single  Snger,  the  tip  of  wlucli  aa  a  sharp  curved 
point  projects  from  the  inTesting  mnacle,  which  here  becomes 
elobose.  A  delicately  sobtle  rod  which  rises  between  th« 
umbs  of  the  V  '^  *^s  fulcrum  of  the  lower  jaws,  seen  at  some 
distance  forward,  whose  blades  carve  baclcward  towartls  the 
beholder  (as  he  looks  at  it  dorsally) ;  the  whole  being  well 
imitated  by  the  Ggnre  of  the  garden-aheare.  The  blades,  how- 
ever, are  invested  with  thick  globose  masses  of  muscle,  oat  of 
which  the  tips  project,  as  the  inferior  pair  of  snapping  points. 
It  is  the  massive  character  of  the  muscular  investments  which 
during  life  so  disgtiisea  the  form  of  the  apparatus ;  and  this 
massivenesB,  as  well  as  the  inordinate  size  of  thewhole  stractare, 
amounting  to  fully  one-third  of  the  entire  bulk  of  the  animal, 
indicates  a  predatory  power  which  is  by  no  means  inconsistent 
with  the  impression  of  ferocity  conveyed  by  the  vigorous, 
sudden  and  frequently-repeated  snappings,  even  when  there 
seems  nothing  present  to  snap  at. 

I  have  mentioned  above  the  name  of  the  g«nns  Polyarihra. 
It  is  a  member  of  this  order,  but  with  pecoliarities  which 
isolate  it  from  all  others  of  the  class.  This,  too,  is  a  very 
difficult  subject  to  make  out,  and  it  requires  a  long-oontinned 
study  of  the  species,  pursued  through  a  great  multitude  of 
individuals,  and  a  large  acquaintance  with  other  forms  for 
comparison,  well  to  understand  its  internal  organization.  This 
difficulty  is  augmented  by  its  swift  motion,  its  irregnlar  fitfnl 
leaps,  and  its  extreme  transparency,  combined  with  high 
refiractile  power. 

Its  form  is  that  of  a  crystaUine  cup,  somewhat  like  the  body 
of  a  wine-glass  without  any  foot,  but  bearing  many  thin, 
sword-shaped  processes,  which  proceeding  from  the  breast 
commonly  lie  flat  on  each  side  down  the  body,  the  points  pro- 
jecting below.  These  are  evidently  stiff  and  highly  elastic, 
and  their  use  is  manifest  to  any  one  who  sees  the  creature  in 
active  motion.  It  swims  with  a  rapid  gliding  progress  head 
foremost;  but  at  almost  every  moment  it  makes  a  sudden 
forcible  jerk  or  leap  backwards,  or  to  one  side  ;  and  that  so 
quickly,  that  the  eye  often  cannot  follow  it  in  the  transition. 
The  organs  by  which  these  jumps  are  effected  are  the  long 
breast- spines,  which  are  suddenly  thrown  out  in  various  direc- 
tions, and  they  may  frequently  be  seen  extended  the  moment 
after  a  leap,  before  they  reassume  their  normal  position. 
When  we  consider  that  the  creature  is  jerked  often  four  or 
five  times  its  own  length  through  so  dense  a  fluid,  we  ahall 
perceive  how  strong  the  muscular  action  must  be  which  moves 
,  the  lever-hke  spines.  The  creature  is  thrown  irregularly,  often 
1  with  the  side  foremost,  or  the  back,  or  made  to  perform 
"<   somersault  in  the  act.     It  is  probably  a  sensitiveoeM  to 
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danger  or  annoyance  that  prompts  these  violent  leaps;  at 
least  it  frequently  performs  them,  after  a  momentary  examination 
of  any  floating  matter  with  which  its  course  brings  it  into 
contact. 

This  very  remarkable  animal  deviates  in  several  particulars 
from  the  rest  of  the  order,  and  yet  I  think  its  affinities  are 
with  them.  It  has  no  semblance  of  a  foot,  and  the  investiture 
of  the  body  forms  a  stiff  shell  (lorica),  as  we  find  in  the  follow- 
ing order.  Yet  this  is  very  peculiar.  The  back  appears  to 
me  to  be  covered  with  longitudinal  plates,  divided  from  each 
other,  and  crossed  by  very  delicate,  close-set  lines  [8M<b). 
These  plates  appear  to  extend  round  to  the  ventral  surface, 
protecting  about  one-third  of  the  width  on  each  side,  and 
rising  into  a  strong'  lateral  point.  The  central  third  is  occupied 
with  membrane,  which  along  the  breast  between   the  lateral 

fioints  is  rigid  and  shelly,  but  becomes  quite  flexible  and  skin- 
ike  towards  the  hind  extremity, 

The  B word-like  fina  are  exceedingly  curious  and  quite 
unique;  for  though  a  eenus  named  Triarthra  is  furnished 
with  three  long  spines,  by  which  it  performs  leaps,  yet  the 
Btmcturo  of  these  organs  is  very  difi'erent  from  that  of  the 
Bworda  of  Polyarthra,  and  the  animal's  affinities  are  with 
another  order.  These  appendages  are  exquisite  tests  of  the 
powers  of  the  microscope,  as  well  as  of  the  skill  of  the  observer. 
They  are  twelve  in  number,  arranged  in  groups  of  three  each, 
one  group  being  set  on  each  side  of  the  dorsal,  and  one  on 
each  side  of  the  ventral  aspect,  near  the  base  of  the  projecting 
points  of  the  breast.  They  are  jointed,  quite  independently, 
on  rounded  shelly  knobs,  and  are  moved  by  strong  muscles. 
Under  graduat*t(  pressm^e  I  have  brought  out  the  four  series 
of  knobs,  and  the  twelve  fins  with  perfect  distinctness,  and 
have  proved  that  the  connection  is  that  of  true  proper 
joints,  like  those  of  the  limbs  of  insects.  This  existence  of 
true  joints,  which  is  found  in  several  other  species  of  Rotifeba, 
is  one  of  tbe  chai-acters,  on  which  I  rely  in  maintaining,  con- 
trary to  the  opinion  of  Mr.  Huxley  and  other  excellent 
naturalists,  the  high  place  of  the  class  in  the  natural  system. 

The  fins  are  what  botanists  would  call  linear-lanceolate ; 
Tery  thin,  with  a  midrib  running  throughout,  acutely  (in  one 
case  that  I  observed,  rather  abruptly)  pomted,  distinctly 
toothed  along  each  edge,  the  teeth  pointing  forward.  Their 
texture  is  excessively  delicate,  and  shows  oblique  lines  running 
to  the  notches ;  yet  they  are  firm  and  highly  elastic. 

The   female   carries  its  eggs,   after   tbey   are  discharged, 

I.  attached  to  her  body  for  some  time ;  another  particulai-  in 

which  the  species  agrees  with  the  Brachionidw.     The  young 

student  must,  however,  be  on  his  guai-d  against  a  very  natural 
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mistake  into  which  I  myself  fell  in  my  early  study  of  these 
forma.  Observing  that  many  specimens  of  this  species  had 
little  gi-een  egg-shaped  objects  adhering  to  their  bodies,  and 
knowing  the  egg-bearing  habit  of  the  species,  I  took  for 
granted  that  these  were  the  ova.  At  length,  however,  a 
Bpecimen  occurred  with  one  or  two  manifest  eggs,  of  much 
larger  dimemtions,  and  perfectly  agreeing  in  form,  colour, 
appearance,  and  proportiona  with  the  eggs  of  other  Botipbra, 
adhering  to  the  body,  while  the  little  green  objects  were  there 
also.  At  length  some  of  these  latter,  detaching  themselvea, 
Bwam  away  by  means  of  their  own  ciha,  and  I  perceived  that 
they  were  parasitic  Infl'SOKIA,  of  the  genua  Golaeium,  which 
ordinarily  infest  this  species,  as  well  as  Entouobt&aca.  Thus 
maturer  observation  corrects  the  errors  of  inexperience. 

One  of  the  most  remarkable  forms  of  this  order  is  the  genns 
Aeplanchna,  so  named  because  of  a  most  strange  and  qaita 
unparalleled  deficiency  in  its  organization.  Furnished  with  a 
formidable  pair  of  nipping  jaws,  a  long  gullet,  a  capacious 
lobed  stomach,  and  a  distinct  pair  of  pancreatic  glands,  and 
being  highly  predatory  and  carnivorous,  this  animal  has  not 
the  slightest  vestige  of  an  intestinal  canal,  the  digestive  stomach 
hanging  like  a  globe  in  the  centre  of  the  capacious  body -cavity, 
tied  to  various  points  of  the  walla  by  long  elastic  slender 
muscle-threads,  which  allow  it  to  sway  about.  From  the  great 
comparative  size  of  the  animals — for  they  are  among  the  very 
largest  of  RoTiFEHA, — from  the  brilliant  transparency  of  the 
skin,  and  from  the  Binallness  and  paucity  of  the  viscera  in 
proportion  to  the  capacity  of  the  ample  body,  the  organs  can 
be  determined  and  examined  with  unusual  facihtj' ;  so  that  I 
know  of  none  that  present  so  favourable  opportunities  to  tha 
student  who  wishes  to  demonstrate  the  anatomy  and  physiology 
of  this  charmingly  crystalline  tribe  of  animals. 

It  is  interesting  to  remark  that  the  ovary  in  this  genus  is 
of  the  ordinary  structure,  though  small.  The  young,  however, 
are  hatched,  one  at  a  time,  within  the  body  of  the  parent  j 
and  an  exceedingly  curious  and  interesting  spectacle  is  pre- 
aented  by  the  young  animal,  perfectly  formed,  with  its  ejBS, 
its  jaws,  and  all  its  other  organs  readily  identifiable,  occupying 
one-third  of  the  volume  of  the  parent,  as  it  lies  horizontally 
across  the  blunt  sac-like  extremity,  occasionally  working  its 
jaws,  and  moving  its  viscera  to  and  fro  by  means  of  its 
m uscle -threads ;  the  double  integument  of  the  parent  and 
offspring  no  more  interfering  with  distinct  vision  than  two 
thin  films  of  glass.  There  is  an  outlet  for  the  young  at  Hm 
period  of  birth,  bub  it  has  no  connection  with  the  amnentaty 

1  some  of  the  species  not  the  slightest  trace  of  a  foot  is 
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present,  but  in  others  there  is  a  very,  small  one,  with  two 
ezceSEtvely  minute  toes. 

Of  the  habits  of  the  animals  of  this  order,  perhaps  the  most 
faitereating  examples  are  those  afforded  by  two  species  of 
Notommata — N.  pefromiiion  and  N.  parasita,  which  live — the 
former  occasionally,  the  latter  habitually — in  the  majestic  rolling 
spheres  which  bear  the  name  of  Vohox  globaior.  In  an  inter- 
esting paper  by  the  Editor  of  this  Review,  tho  appearance  and 
the  salient  points  of  the  history  of  this  remarkable  organism, 
once  conaidered  an  indabitable  componnd  animal,  now  by  moat 
□atnralists  referred  to  the  vegetable  kingdom, — are  well  given.* 
Within  the  beautiful  green  spheres  of  the  Volvo;r,N.paranta  may 
be  frequently  seen  comfortably  lodged,  whence  Ehrenberg  gave 
it  the  appropriate  designation  of  "  the  Pirate."  On  examining 
several  Volvores,  even  with  a  pocket  lens,  wo  may  frequently 
detect  such  as  are  thus  tenanted  by  their  containing  one  or 
more  spots,  difforing  from  the  young  clusters  in  form  and 
colour.  Each  of  these  spots  is  found  to  bo  a  Notommata, 
snugly  ensconced  within  the  globe,  in  the  spacious  area  of 
which  it  lives  at  ease,  and  swims  to  and  fro  like  a  gold-fish  in 
a  glass  vase.  We  see  it  for  the  most  part,  however,  clinging 
to  the  inner  surface  of  the  circumference,  engaged  in  devouring 
the  green  monads  with  which  ita  gelatinous  expanse  is  studded, 
or  else  eating  away  the  embrj-o  clusters.  The  action  of  the 
protruded  jaws  of  the  Notommata,  as  it  eagerly  nibbles  away 
at  the  monads,  is  very  energetic ;  but  its  progress  is  not  com- 
mensurate with  its  vehemence.  I  have  not  been  able  to  see 
one  actually  detached  and  swallowed.  Frequently  two  or  more 
Notommatce  are  found  in  the  same  Volvox,  and  I  have  seen  as 
many  as  four,  with  an  egg  besides.  They  do  not  interfere 
with  each  other,  but  each  pursues  his  own  avocation. 

It  is  chiefly  the  smaller  Volvoces  that  contain  the  parasite, 
especially  those  which  have  the  embryos  very  immature.  I 
have  not  seen  any  loose  in  a  large  Volvox ;  but  in  embryos 
almost  grown,  and  nearly  ready  for  escape,  I  have  several 
times  seen  a  Notommata.  If  we  wonder  at  this  Rotiferon 
obtaining  access  to  the  interior  of  the  sphere,  we  wonder  still 
more  at  seeing  even  the  young  spheres,  while  yet  within  the 
mother  sphere,  thus  tenanted,  especially  as  the  circumference 
both  of  mother  and  daughter  appears  unbroken.  On  careful 
examination,  however,  the  parent  Vohox  shows  places  where 
the  monads  are  interrupted ;  and  I  have  thought  that  I  could 
discover,  in  each  case  of  a  tenanted  embryo,  that  its  circum- 
ference had  a  ragged  point. 

The  Volvox  does  not  appear  to  suffer  from  the  depredations 
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of  its  ungrateful  guest,  for,  though  half  of  ita  young  embryos 
may  be  devoured,  it  glides  along  with  as  swift  and  as  majeatio 
a  course  aa  ever ;  nor  are  the  vibrations  of  its  cilia  intermitted, 
for  any  floating  atoms  that  lie  m  ita  track  are  hurled  away 
with  impetuosity  the  moment  they  come  within  reach  of  this 
living  whirlpool. 

In  some  spheres  we  find  eggs  with  Notommatae;  in  some,  egga 
alone.  Perhaps  the  parasite  ia  always  hatched  in  a  parent 
Volvox,  but  the  embryo  globe  is  probably  entered  from  without^ 
and  the  Notomm-ata  is  then  expelled  with  it.  The  NotommaUs 
frequently  eat  their  way  out,  and  swim  at  freedom.  Observing 
one,  large  with  a  nearly  matured  egg,  in  the  globe  of  a  small 
Volvixe,l  opened  the  latter  with  a  fine  needle,  and  freed  the 
Notommafa.  This  I  placed  in  clear  water,  and  added  several 
Volvoceg  of  various  ages,  taking  care  that  none  contained  a 
parasite.  I  then  watc'hed  its  proceedings,  to  see  if  it  would 
enter  any  one  of  the  globes,  but  though  in  the  course  of  ita 
swift  and  headlong  rotation  it  now  and  then  came  into  contact 
with  a  globe,  and  would  arrest  its  career  to  play  over  ita 
surface,  and  even  to  nibble  at  it,  it  would  presently  dart  away 
again,  not  entering  one  in  the  lapse  of  several  hours.  In  the 
course  of  this  time  it  deposited  its  egg  loose  in  the  water,  which 
probably  it  would  not  have  done  had  I  left  it  to  follow  the 
dictates  of  its  instinct. 

For  further  details  of  the  economy  of  this  interesting  crea- 
ture I  must  refer  to  a  paper  of  my  own  in  the  Transactions  of 
the  Microscopical  Society  of  London  for  1851. 


EXPLANATION  OF  THE  ILLUSTEATIONS. 

Plnte  XIX.— Fig,  a  representa  Eotpliora  auriia,  seen  from  the  back,  Ute 
like  lobea  evolred,  in  the  act  of  swimming. 
„  Fig.  b  represents  the  same  animal,  seen  from  the  aide,  in 

position  assumed   in  marching  and  feeding.      Both  fignna 
ace  magnified  about  S50  diameters.     From  the  life. 
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TIME  was  when  the  collecting  botanist  almost  avoided  all 
specimens  of  plants  that  were  not  typical  in  form ;  but 
since  the  immortal  Goethe  propounded  his  remarkable  morpho- 
logical views,  the  aberrations  of  form  assumed  by  some  plants 
under  extraordinary  circumst-ances  have  been  carefully  inquired 
into,  and  their  teachings  made  to  explain  the  theories  of  plant 
structure — vegetable  comparative  anatomy— which  knowledge 
is  the  veiT  foundation  of  correct  and  philosophical  classification. 

Viewed  in  this  light,  examples  of  plants  which  wore  once  set 
aside  as  monsters,  are  now  carefully  studied  by  the  philosophical 
botanist,  and  as  these  often  occur  unexpectedly,  I  purpose 
from  time  to  time  to  offer  the  readers  of  the  Popdlak  Sciencb 
Review  some  illustrations  of  the  more  remarkable  examples 
of  morphological  changes  which  have  as  yet  como  before  me, 
or  which  may  hereafter  reward  my  search. 

Now,  in  following  out  this  plan  no  very  lengthened  descrip- 
tion will  be  required,  because  even  the  student  will  at  once 
recognise  the  meanings  of  the  drawings ;  when,  however,  we 
have  a  tolerable  series  of  cases  before  ua,  it  may  perhaps  be 
well  to  recur  to  them,  in  illustration  and  elucidation  of  the 
remarkable  views  and  generalisations  such  objects  cannot  fail 
to  estabhsh  in  the  philosophic  mind. 

Our  first  specimen  then  is  that  of  the  Y%7ica  minor  (the  Lesser 
Periwinkle).  Plate  XX., fig.  1,  is  amagnified  drawing  of  aflower 
only  partially  expanded;  in  this  the  petals  will  be  seen  to  be 
united  into  a  tube,  which  has  been  opened  to  expose  the  curious 
columnar  pistil  and  the  five  remarkable  stamens.  Hero  the 
Btyle,  of  most  elegant  form,  is  surmounted  by  a  stigma  which 
is  externally  covered  with  fine  bristle-like  hairs,  so  pointing 
in  every  direction  that,  like  a  modem  bristle  door-mat,  it  is 
certain  to  sweep  off  whatever  it  may  come  near.  Now,  in  the 
unexpanded  flower  the  five  two-Iobed  anthers  converge  over 
the  top  of  this  stigma;  but  as  the  flower  opens,  and  is  exposed 
to  heat  and  sunlight,  the  anthers  burst ;  and    simultaneously 
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with  thia  the  column  or  style  of  the  pistil  elongates,  and  in  its 
upward  progress  efiectuaUy  sweeps  off  the  liberated  pollen  (aI), 
and  thus  the  office  of  fertilization  is  brought  about. 

Figs.  2  and  3  are  illustrations  of  a  monstrous  change  in 
theso  simple  arrangements.  In  those  the  petals  Lave  increased 
beyond  the  normal  number  of  five,  to  ten  ;  they  are  not  onit^d 
into  a  tube  by  their  clawa,  but  are  separate  and  distinct.  Of 
these,  half  are  distinct  petals,  as  fig.  4 ;  and  alternating  with 
these,  and  forming  an  inner  whorl,  will  bo  foand  stamenuerooa 
petals,  as  fig.  3a,  and  figs.  5  and  0. 

In  some  examples  of  these  monstrous  flowers,  enlarged 
stamens  may  bo  seen,  as  fig,  7;  in  which  case  the  pistil  is  found 
usually  more  or  less  perfect,  and  the  petals  not  wholly,  but  only 
partially  free  :  here  fertihzation  is  possible,  but  there  can  be 
but  little  doubt  that  the  resulting  seed,  on  cultivation,  would 
bring  about  the  more  complete  change  of  form  as  represented 
in  figs.  2  and  S.  In  this  latter  the  pistil  is  abortive,  consisting 
only  of  a  small  point  representative  of  the  style,  and  of  course 
the  seeds  are  not  developed. 

Illustrations  of  the  above  may  be  found  in  what  is  called  the 
Double  Periwinkle  planted  on  most  rockeries,  and  about  the 
"  wilderness,"  especially  of  our  older  gardens ;  and  they  may 
be  viewed  by  the  tyro  in  botany  as  objects  of  great  interest, 
illustrating  the  fact  that  what  was  once  called  a  monopetalous 
corolla  is  after  all  composed  of  five  petals  united  at  their  base 
by  cementation,  whilst  here  the  stamens  may  be  viewed  as 
metamorphosed  petals. 


EXPLANATION    OF    PLATE    XX. 

Fig.  1.  An  opened  fiower  of   Vinca  minor  showing  the  pistil  jnst  befbre  it 

pushes  tbrough  the  stAmens  hy  elangaUon. 
Fig.  la.  Pollen  of  ditto,  300  diameterB. 

Figs.  2  ft  3.  Metamorphosed  flowers,  each  with  ten  distinct  pet«I§. 
Fig,  4.  A  separated  petal. 
Figs.  6  &  6.  Petaloid  Stainena. 
Fig,  7.  A  true  stamen. 
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THERE  ia  B  gronp  among  our  crjptogamons  plants  of 
exceeding  delicucy  of  structore  and  grace  of  form,  which 
lack  their  due  meed  of  observation  from  plant  lovers.  These 
we  the  Jungermannire,  or  Liverworta,  constituting  the  main 
Mrt  of  the  family  of  Hepaticao,  the  second  section  of  the 
l3alyptreBe  of  Mohr,  divided  by  him  from  the  Mosses,  because 
of  the  want  of  an  operculum  or  lid,  the  distinguishing  mark 
in  the  moss  group.  These  Jungermanniee  exhibit  cellular 
atructure  to  perfection.  With  a  pocket  lens  you  can  see  the 
transparent  network  of  the  leaves,  and  under  the  microscope 
they  become  moat  beautiful  objects.  No  male  organs  are  dis- 
covered;  the  seeds  are  extremely  minute,  they  are  mingled 
with  elastic  spiral  threads,  and  contained  in  a  receptacle  of  a 
pound  or  oval  form ;  when  the  seeds  are  ripe  the  receptacle 
bursts  into  four  parts,  and  thus  when  empty  appears  as  a 
minute  brown  cross.  This  receptacle  is  supported  upon  a 
foot-stalk  of  greater  or  less  length,  sometimes  measuring  but 
ft  few  bnes,  and  Bometimes  attaining  the  length  of  two  or 
ibtee  inches ;  it  is  slender,  colourless,  and  almost  transparent, 
•md  resembles  spun  glass  j  the  oblong  celts  of  which  it  is 
composed  appear  like  joints  under  the  microscope.  The 
stalk  rises  irom  a  tubular  perichtetium  or  calyptra  formed 
upon  the  stem,  or  frond ;  it  varies  in  form,  being  sometimes 
entire  at  the  mouth,  and  consisting  simply  of  the  tube,  but 
more  frequently  torn  and  jagged,  and  often  accompanied  by 
aepal-like  formations. 

The  Jungermanniie  are  parted  into  two  great  divisions : 
those  assuming  a  form  such  as  we  are  familiar  with  in  many 
■ea-weeds,  are  called  Frondoaea  ;  and  those  with  distinct  stem 
and  leaves,  rather  resembling  mosses  in  their  growth,  are 
named  Foliosro.  These  latter  are  subdivided  into  Stipulatse 
and  ex-Stipulatte,  according  to  whether  or  no  there  arc  rudi- 
mentary leaves,  or  stipulte,  under  the  stem,  accompanying  the 
true  leaves. 

During  the  damp,  mild  weather  of  this  winter  and  early 
spring,  I  have  amused  myself  by  the  constant  search  for 
Jungermanmee.  One  wood,  with  many  paths  and  a  pleasant 
name — the  Chase  Wood — has  been  my  hunting  ground,  if  I 
may  be  permitted  to  use  a  term  so  at  variance  in  meaning  from 
what  it  formerly  signified. 
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Imagine,  then,  a  dull  Februair  day,  with  the  roada  two  on 
three  inches   deep  in  mud,  and  most  nninviting  for  pedes^ 
triana,  a  thick  fog  hanging  over  the  meandering  Wye  and  iwM 
adjacent  meadows.     Titrn  with  mo  to  yon  wooded  hill;  eTeitV 
the  deep  lane  with  high  banks  of  red  sand,  where  the  dyinj* 
fern  fronds  droop  hopelessly,  and  the  mosses  display  their  most 
brilliant  green,  is  less  dirty  than  the  main  road.     The  luio 
leads  past  a  quarry,  and  then  you  enter  the  wood.     Perhaps 
the  trees  do  drip  a  httle,  but  only  in  the  lower  part ;  the  patkj 
ascends  by  rocl^  steps,  it  is  wide  enough  to  save  any  dange 
to  the  looped-up  dress  trom  the  long  gross  at  its  edges,  and  a 
you  rise  higher  and  higher  the  atmosphere  becomes  clearer. 
Red  rock,  cropping  out  here  and  there,  retains  but  little  of  its 
original  form,  for  the  mosses  clothe  it  thickly  about  its  baae, 
and  our  friends  the  Jungermannite  cling  upon  the  damp  banlc 
beneath  it.     Wo  find  large  leaves,  or  more  properly  fi-ond^f 
lapping   one  over  another,  each  rooted  to  the  wet  ground3 
this  is  one  of  the  iVondose  Liverworts,  J.  epipkylla  (No.  13)fl 
Out  of  the  substance  of  these  fronds,  a  little  cup  or  calyx  has 
arisen,  presently  a  tubular  calyptra  will  spring  from  it,  then 
&  long  transparent  stalk,  bearing  the  round  receptacle,  which 
will  burst  into  a  cross  of  four  broad  valves.     The  fronds  are  ^ 
dark   green,  shaded  with  brown  or  purple  in  the  centre. 
Liverwort  is  a  common  object,  not  only  in  our  woods,  but  c 
damp  garden  walks,  and  even  on  flower-pots  in  wet  plac«fi^ 
A  closely  allied  species,  with  fronds  curled  at  the  edges,  and 
of  a  paler  hue,  flourishes  about  a  small  spring  in  the  same 
wood ;  its  large  white  calyptrie,  and  the  narrow  segments  into 
which  the  receptacle  splits,  are  clear  marks  of  distinction :-, 
/.  pinguia  (No.  12).   Clustering  about  the  tree  roots,  and  s 
times  growing  in  patches  on  the  lower  part  of  the  bark,  yai 
find  the  slender  fronds  of  the  /.  fu/rcaia.  (No.  11).     Its  pall 
green  hue  attracts  the  attention,  and  its  crowded  fronds  havi 
a  mossy  appearance  ;  it  is  only  when  you  stoop  to  examine  ill 
closely  that  you  recognize  their  strap  shape. 

Nearing  the  top  of  the  wood,  splendid  blocks  of  puddi 
stone  guard  the  path  on  either  side.     Here  it  well  repays  tJ 
botanist  to  take  out  his  glass,  and  examine  the  plants  on  thfll 
southern  surface.     I  could  name  half   a   dozen  mosses,    an 
nearly  aa  many  hchens,  as  well  as  several  ferns,  among  tho« 
rock  dwellers;  but  I  must  restrict  myself  to  Jungermanniia 
To  begin  at  the  base,  where  the  mosses  grow  thick,  we  fin^ 
interlacing    amongst  them   the   familiar  branches  of  the  fM 
Asplenoides,  the  largest  and  most  frequent  of  tho  Leafy  Liver-^ 
worts  (No.  1).  This  plant  is  rare  in  fruit,  but  its  long  branches^ 
with   their  outspread  rows  of   horizontal    leaves,  pale  gre* 
and  glittering,  are  to  be  seen  on  every  damp  hedge-bant  * 
shady  copse.     The  slender  J.  Indentata  grows  under  that  roc 
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frajBO,  its  foliage  still  paler,  ita  stems  tender  in  the  extreme ;  it 
is  slightly  branched,  its  calyx  and  calyptra  are  large  in  pro- 
portion to  the  rest  of  the  plant,  and  deeply  cut ;  the  footstalk 
is  long  and  the  receptacle  oval.  The  fruit  was  formed,  but  not 
opened  in  February  (No.  6).  Higher  up  the  rock,  but  also 
sheltered  by  mosses,  flourish  the  minute  but  eturdy  stems  of 
the  J.  ohtugifolia  (No,  10).  These  stems  are  not  branched,  and 
stand  almost  upright.  The  leaves  are  divided  into  two  rounded 
lobes;  the  smaller  is  turned  in  front  of  the  stem,  and  the  larger 
wraps  round  to  the  back,  thus  giving  the  appearance  of  two 
rows  of  leaves  on  either  side  the  stem.  The  fruit  springs  from 
the  end  of  the  stems,  but  it  does  not  appear  till  much  later  in 
the  year.  Ascending  yet  higher  on  the  rock,  to  a  level  with  your 
own  shoulder,  you  find  a  still  more  minute  Jungermannia 
covering  the  stone  in  filmy  patches  of  pale  green,  ^ftda  is  the 
J.  reptane  {No.  7) ;  it  is  a  fairy-like  plant,  its  main  stem  and 
plentiftil  branches  only  occupying  about  a  quarter  of  an  inch. 
The  lens  shows  the  leaves  to  be  placed  alternately  on  either 
side  the  stem,  each  cut  into  four  sharp  points.  A  paler  film, 
studded  with  minute  oval  objects,  which  prove  on  examination 
to  be  calyptrse,  and  from  which  issue  numerous  glassy  threads, 
bearing  a  forest  of  microscopic  brown  crosses,  proves  to  be  a 
patch  of  J.  conniveaa  (No.  3)  ;  every  tiny  leaf  standing  forth 
as  a  perfect  crescent  under  the  microscope,  though  the  naked 
eye  can  hardly  distinguish  the  perfect  plant  from  an  Alga, 
except  the  fructification  be  present. 

The  trees  form  favourite  habitats  for  the  JungermanniEB.  In 
the  Chase  Wood  we  find  not  only  the  J.  furcata  on  the  bark 
near  the  roots,  but  large  patches  of  a  closely  interlaced  Liver- 
wort. On  this  mild  February  day  the  foliage  is  a  bright 
green ;  the  forked  branches  bear  calyptrEB  on  their  summits, 
from  whence  issue  very  short  foot-stalks  bearing  slightly  oval 
receptacles;  or,  if  these  have  burst,  crosses  of  four  blunt 
valves.  This  is  the  J.  complanala  (No.  4).  Upon  the  same 
tree  possibly,  or  failing  that,  on  a  very  near  neighbour,  Liver- 
wort patches  of  a  very  different  hue  are  flourishing  and  dis- 
playing their  seed-vessels.  The  overlapping  leaves,  with  their 
rounded  forma  and  unbroken  margins,  show  an  affinity  with 
the  /.  complanata ;  but  a  marked  difference  will  be  seen  on 
applying  the  lens,  for  beneath  each  leaf  is  a  rounded  stipule, 
proving  it  to  belong  to  the  Stipulatse  division  of  the  fohaceous 
group.  This  Jungermannia  sprends  in  wide  patches,  generally 
of  a  reddish  hue:  J.  liilntata  (No.  8). 

The  wood  grows  thicker,  and  we  find  ourselves  descending 
between  oozy. banks  of  red  earth.  Here  a  partial  greenness 
tempts  us  to  a  closer  inspection,  and  we  recognize  tiny  crosses 
of  warm  brown.  We  feel  sm-e  we  have  got  a  Jungermannia, 
bnt  we  must  apply  the  lena   before  learning  its  fona.    TWi 
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stems  are  short  in  the  extreme,  and  bear  sharp  pointed  leoval 
on  either  side ;  at  its  summit  it  carries  a  calyptra  cup-shape^^ 
the  oval  receptacle  rests  on  a  very  short  stalk.     The  colour  i^ 
yeilow-green,  and  the  plants  grow  in  a  scattered  fashion,  not  il 
a  dense  patch,  as  is  usual  with  JungermanniiB,     Its  tumed-in^ 
leaves  procure   it  the   name  of  J.  caiyptrifotin  (No.  9).     The 
same  bank  nourishes  the  long  straggling  branches  and  glittering 
foliage  of  the/,  pohjanikos.    On  close  examination  ne  tind  emaU 
stipules   cut  into  two  points  beneatli  the  stem,  from  behind 
which  Uttle  rootlets  spring,  fastening  the  branch  at  a  distance 
of  every  few  lines  to  the  clay.   A  few  weeks  later  and  the  patch 
will   be   strewn  with  white   calyptrte,  glassy  footstalks,   «*~~ 
slender  crosses  (No.  5).     Once  more  rocks  rise  on  the  side  i 
the  path,  but  here  it  is  the  north  exposure  that  nourishes  I 
Liverwort.     Numerous  slender  branches  of  dark  green  form  i 
network,  and  we  are  inclined  to  pass  them  by  as  Algse,  airf 
irrelevant  to  the  subject  of  the  day  ;  even  the  lens  fails  to  dis 
cover  anything  more  than  mere  inequalities  in  the  thickness  o  _ 
the  threads.     But  we  carry  it  home,  plunge  it  in  water  for  ft 
few  moments,  and.  apply  the  microscope  ;  and  lo  !  the  threads 
are  rounded  stems,  set  on  either  side  with  closely  compressed 
leaves,    clasping    with    their   heart-shaped    bases    the    slender 
atems ;    it  is  the  /.  cordifoHn  (No.  2).   Other  overhanging  rocks 
are  draped  with  the  spreading  branches  of  the  robust  /.  pla- 
typhyUa,  lying  one  above  another  tile-fashiou,   and  aflbrding 
good  hahdfuls  of  foliage."    The  colour  is  olive-green,  vaiying 
in  hue,  and  the  fruit  is  rare ;   but  no  moss  is  commoner  on  the 
perpendicular  surface  of  rocks  than  this  Liverwort.     Here  the 
leaves  are  divided  in  two  lobos,  like  those  of  the  /.  obtua^lia, 
but  the  smaller  lobe  is  turned  to  the  under  side  of  the  branch  j 
there  is  a  stipule  also,  about  the  size  of  the  smaller  lobe,  end 
situated  under  the  stem,  between  the  rows  of  turned-in  lobes; 
this  gives  an  appearance  of  very  close  and  abundant  foliage  td 
the  under  part  of  the  branch.     Trees   growing   about   these 
rocks   have  occasionally  a  very  verdant  patch  at  their  roots  a 
the  strikingly  fresh  green  attracts  the  observer,  and  he  findg 
the  plant  to  be  J.  serpyllifolia ,  a  minute  Liverwort  with  entil 
leaves  placed  horizontally  on  either  side  the  stem,  and  modi 
rately  branched. 

Let  us  search  the  woods  and  hedges  immediately  aronni 
us,  and  ere  a  score  of  moist  days  have  been  thus  passed,  fen 
will  be  dissatisfied  with  their  sheet  of  Jungermanniffi. 

EXPLANATION    OF    PLATE     XXI. 
Fig.  i.   JiiQ;,'emiani)ia  AsjilenoiJes.— 2.   J.  cordifolia,— .1- J.  oonnivens.-^ 
4.  J.  cnmpliiijatft. — 6.  .T.  polyimthos. — 6.  J.bidentat*. — 7.  •' 
—8.    J.    diUtata. — 9.    J.  oalyptrifolU. — 10.    J,  ohtiistfnlU.— 
J.  forf«t\.— 14.  J-  pingaii, — 13.  J.  ppipliylU. 
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THE  eye — that  index  of  tlie  soul,  that  channel  of  human  know- 
lodge — conjures  up  a  host  of  feelings  when  the  mind  is 
directed  to  it,  as  an  object  of  especial  attention.  Of  the  five 
senses  with  which  most  of  us  have  been  blest,  the  loss  of 
sight  seems  to  be  the  greatest  calamity  that  can  befall  ns. 
Refiect  for  a  moment  on  the  condition  of  those  deprived  of 
this  exquisite  gift.  To  what  a  sud  state  are  they  reduced 
who,  in  a  perpetual  darkness  in  the  midst  of  light,  have  not 
anything  like  a  conception  of  what  we  mean  when  we  talk  of 
the  golden  sun,  the  bright  stars,  the  over-varying  tinted 
flowers,  the  beauty  of  spring,  the  glow  of  summer  fields,  the 
ripening  fruits  of  antumn,  and  all  beside  that  clothes  the  face 
of  nature  ao  beauteously  to  our  oyos ! 

Our  theme,  however,  is  not  with  those  who  have  so  large  a 
claim  to  our  sympathies,  but  rather  with  others  among  us  who 
Buffer  from  a  partial  kind  of  blindness, — not  necessarily  a 
mechanical  or  optical  defect,  but  one  which  is  almost  unknown 
or  unrecognized  by  those  who  suffer  from  it,  and,  being 
ignorant  of  itit  exist«nce  themselves,  cannot  easily  be  per- 
suaded to  believe  it. 

■  An  explanation  of  this  curious  defect  will  be  worth  while 
listening  to,  the  more  so  as  many  eminent  philosophers  have 
suffered  from  it  j  and  it  is  perhaps  owing  to  this  circumstance 
that  so  much  time  and  att«ntion  has  been  given  to  the  inves- 
tigation of  so  curious  an  anomaly.  It  is  weU  known  that  a  ray 
of  light,  from  any  source,  may  be  divided  by  means  of  a  prism 
into  a  number  of  rays  of  difierent  refrangibility,  forming  a 

ISeries,  and  called  a  spectrum,  the  most  familiar  instance  of 
which  is  the  rainbow.  The  drops  of  rain  falhng  between  tha 
sun  and  the  eye  act  as  so  many  prisms,  and  each  ray  ia 
thereby  bent  or  refracted  to  a  different  angle,  the  red  most  and 
the  blue  least ;  and  as  thus  the  rays  of  light  are  made  to  enter 
the  eye  separately,  we  have  produced  the  beautiful  prismatic 
pbenomonoD  of  the  rainbow,  the  outermost  colour  of  which  is 
red,  the  innermost  violet,  and  the  intermediate,  from  slightly 
intermixing  and  overlapping  each  other,  we  respectively  name 
orange,  yellow,  green,  blue,  and  indigo.  The  three  homo- 
geneous colours — ^yellow,  red,  and  blue — have  been  shown  by 
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Mr.  Fieldj  iu  a  Hatisfactory  maimer,  to  be  in  the  numericaK 
proportional  power  as  follows  :— yellow,  three;  red,  five  ;  and 
blue,  eight.  When  these  three  colours  are  reflected  from  any 
opaque  body  in  these  proportions,  white  is  produced ;  them 
are  then  said  to  be  in  an  active  state,  but  each  is  nentralizedj 
by  the  relative  effect  that  the  others  have  upon  it.  "When  then 
are  absorbed,  they  are  in  a  passive  state,  aud  black  is  ihd 
result.  When  transmitted  through  any  transparent  body,  thdj 
eSect  is  the  same ;  but  in  the  first  case  they  are  matenal  ae\ 
inherent,  and  in  the  second  impalpable  or  transient.  Colour^ 
therefore  depends  entirely  on  the  reflective  or  refractive  power' 
of  bodies,  as  the  transmission  or  reflexion  of  sound  does  upon 
their  vibratory  powers.  By  the  undulatory  theory  of  light, 
philosophers  account  for  the  variously  coloured  rays  of  the 
solar  spectrum,  by  calculating  the  difierences  in  the  frequency 
of  the  vibrations  of  each  ray — that  is,  the  rays  of  light  are' 
supposed  capable  of  vibrating  in  waves  of  difierent  lengthftl 
The  shortest  waves  produce  violet  light,  the  longest  red  j  and" 
with  such  precision  have  some  of  the  more  complex  phenomena 
of  light  been  studied,  that  mathematicians  have  absolutely  been 
able  to  calculate  the  number  of  vibrations  necessary  to  produce 
an  impression  of  either  white  or  coloured  light.  For  instance, 
the  periodical  movements  of  the  medium  in  white  light  regtt-' 
larly- recur  at  equal  intervals,  five  hundred  millions  of  milliooij 
of  times  in  a  second  of  time ;  in  the  sensation  of  redness,  ovt^ 
eyes  are  affected  four  hundred  and  eighty-two  millions 
millions  of  times ;  of  yellowness,  five  hundred  and  forty-two 
millions  of  millions;  of  violet,  seven  hundred  and  seven' 
millions  of  millions ;  and  so  on. 

How  seldom  do  the  most  reflecting  amongst  us  think,  as  wa 
gaze  on  the  flowers  composing  a  bouquet,  and  inhale  theirj 
fragrance  which  pei-fumes  the  surrounding  air,  that  in  ordt 
to  distinguish   the  yellow  tint  of  the  laburnum,  five  hundri 
and  forty-two  millions  of  millions  of  undulations  of  light  mn 
occur ;  that  the  ruby  fiiscfaia  requires  the  eyes  to  receive  foi 
hundred  and  eighty-two  millions  of  miUione  of  undulations 
a  second ;  that  the  violet's  tint  is  only  distinguishable  wh< 
seven  hundred  and  seven  millions  of  millions  of  vibratioinKJ 
have  penetrated  to  the  sensitive  retina  ! 

When  objects  are  illuminated  by  homogeneous  yellow  lightj. 
the  only  thing  which  can  be  distinguished  by  the  eye  is  th^ 
diflerence  of  intensity  or  brightness.     It  is  now  a  generally] 
received  opinion  that  different  bodies,  according  to  the  manni 
iu  which  their  minutest  particles  are  arranged,  possess  tl 
power  of  variously  absorbing  a  part  and  reflecting  the  otli 
portionof  the  rays  of  bght  that  fall  upon  them  ;  and  that  otfl 
the  proportions  of  the  rays  absorbed  and  reflected  does  tjift' 
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colour  dcpDiid,  and  that  it  is  not  a  part  of  tlio  object  itself. 
The  meaning  of  this  will  be  best  understood  by  an  example. 
When  a  ray  of  light  falls  on  the  greon  grass,  part  of  the  ray 
is  absorbed  and  part  reflected,  and  the  grass  is  only  seen  with 
the  part  that  is  reflected.  The  green  we  see  consists  of  the 
original  white  light,  deprived  of  a  portion  of  its  raya  by  absorp- 
tion. It  is,  therefore,  partial  darkness,  and  not  absolute  light, 
consequently  not  a  pure  and  absolute  green,  but  only  a  residual 
group  of  the  iinabsorbed  coloured  raya.  A  poppy  appears 
scarlet,  as  it  absoi-bs  all  the  colours  of  the  rays  except  rod, 
and  hence  its  peculiar  tint ;  but  if  it  be  looked  at  through 
green  glass  it  will  appear  black  :  as  the  poppy  only  reflects 
the  red  I'ay,  this  is  absorbed  by  the  green  glass,  llie  red  of 
the  rose,  the  blue  of  the  violet,  the  yellow  of  the  jonquil,  ai'e 
duo  to  their  absorption  of  all  the  raya  excepting  the  red,  blue, 
and  yellow.  The  palo-tiuted  rose,  almost  white,  reflects  nearly 
all  the  coloured  rays.  We  can,  therefore,  easily  perceive, 
without  light,  the  face  of  nature  would  be  that  of  a  world  in 
mourning;  it  is  light  that  enlivens  the  scene,  painting  the 
exterior  with  a  beauty,  richness,  delicacy,  and  harmony  that 
man  vainly  attempts  to  rival.  Colour  is  so  dependent  on 
light,  that  when  artificially  produced,  as  by  candle  or  gas,  from 
not  being  pure,  many  things  appear  of  a  diS'erent  colour,  as  is 
well  known  by  the  lady  who  attempts  to  choose  a  ribbon  or 
the  artist  who  paints  a  picture  by  artificial  bght ;  a  blue  being 
mistaken  for  a  green,  and  a  green  for  a  blue.  On  a  moonlight 
night  we  cannot  distinguish  the  colour  of  a  chimney-pot ;  and 
were  we  to  take  a  number  of  pieces  of  cloth,  or  diSbrent 
coloured  papers,  and  examine  them  by  the  bright  light  of  the 
moon,  and  write  on  the  back  of  each  the  colour  it  appears,  we 
should  be  astonished  in  daylight  to  see  how  much  we  had  been 
deceived  as  to  the  true  tint  of  each. 

I  Assuming,  therefore,  that  the  sound  eye  can  see  perfectly 
well  three  simple  colours— red,  yellow,  and  blue — and  that  idl 
the  rest  of  the  colours  of  the  spectrum  are  mixtures  of  these 
with  each  other,  let  us  now  proceed  to  inquire  what  is  the 
peculiar  condition  of  sight  in  those  persons  who,  being  unable 
to  distinguish  certain  rays,  are,  as  we  have  already  stated, 
eolovT-hlind ;  but  not  necessarily  owing  to  disease  of  the  optic 
nerve  or  retiua,  but  simply  arising  from  inability  to  recognize 
those  raya  of  light  which  consist  of  pure  red. 
Professor  Maxwell,  who  has  closely  and  pliiloaophically 
investigated  the  subject,  says  : — "  The  mathematical  expres- 
sion of  the  difference  between  the  colour-blind  and  ordinary 
vision  is,  that  colour  to  the  former  is  a  function  of  two  inde- 
pendent variables,  but  to  an  ordinary  eye  of  three ;  and  that 
the  relation  of  the  two  kinds  of  vision  is  not  arbitraiy,  but 
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iiidicatoH  the  absence  of  dcterminat-o  sensation,  dep< 
upon  some  undiscovered  structure  or  organic  arrBngemenl 
which  forms  one-tblrd  of  the  apparatus  by  which  we  recei' 
sensations  of  colour, 

"  Suppose  the  absent  structure  to  be  that  which  is  brouglil 
most  into  play  when  red  light  falls  on  our  eyes,  then  to  thdj 
colour-blind  red  light  will  be  visible  only  so  far  as  it  aSects  th^I 
other  two  sensations,  say  of  blue  and  green.  It  will,  ther&ij 
fore,  appear  to  them  much  leas  bright  than  to  ns,  and 
excite  a  sensation  not  distinguishable  from  that  of  a  blu 
green  light." 

That  ia  to  say,  the  normal  eye  reduces  its  colour-sensatioi 
to  throe,  and  analyzes  white  bght  into  three  coloured  element 
one  of  which  is  red;  and  that  the  colour-blind  eye,  on 
other  hand,  reduces  its  colour-sensations  to  two,  and  analy: 
white  light  into  two   elements,  neither  of  which  is  red ;  ft 
colour-blindness    takes   its   character    more    from  its    noi 
recognition  of  red  than  its  positive  recognition  of  yellow 
violet.      An  essential  distinction  which  can  thus  be  drawn 
between  perfect  vision  and  colour-bbndnoss  has  induced  Sir 
J.  Herachell  to  adopt  the  term  dichromatic  {cognizant  only  of 
two  colours)  to  characterize  the  colour-blind.*     We  shall  now 
examine  how  far  the  withdrawal  of  the  red  ray  affects  otlii 
colours.     In  the  first  place,  all  the  light  tints,  as  well  as  thi  ^ 
dark  tints,  are  liable  to  be  mistaken  for  each  other.     The 
orange  is   no  longer  red  and  yellow,  but  dark  yellow ;  tiia 
yellow  ia  purer,  the  green  distinct,  the  blue  purer,  and  tie 
indigo  and  violet  no  longer  red  and  blue,  but  blue  mixed  with 
more  or  less  black,  the  violet  being  the  darkest,  as  containing 
least  blue  in  proportion   to  red,   while  the  rod  part   it6el£i 
though  not  seen  as  a  colour,  is  not  pei-fectly  black.     The  red] 
is  generally   seen  as  grey,    or  neutral  tint ;  the  orange  as 
dingy  yellow ;  the  blue  aa  a  dirty  indigo,  and  the  violet  a: 
pale  blue,  mixed  with  black  and  grey. 

In  the  "  Philosophical  Magazine"  for  1857  and  18l32  will 
found  a  series  of  experiments,  instituted  by  Professor  Maxwel^ 
to  test  the  accuracy  of  hia  own  eyes  in  distinguishing  betwoi 
shades  of  colour ;  and  his  data  may  be  followed  by  any  oi 
curious  in  the  inane  field  of  inquiry,     A  large  variety  of 
shades  and  tints  of  coloured  wools  may  be  used  for  the  purpof 
They  should  be  placed  in  a  mixed  heap  before  the  person,  wh( 
must  try  to  arrange  and  name   them,   beginning  with 

*  Dr.  Wilaoa  omploya  the  tenn  chromaio-pgeudoptis  (fake  vinon  ( 
coloarej,  as  it,  ho  eayn,  "reiy  fairly  exjircssea  the  geiierul  clmrauter  rf  ti 
iiffei'tion,  which  more  frequently  flhowB  itaelf  as  en  insensibility  to  0 
colouiB,  thsii  1L.4  a  total  inability  to  diHcem  theiu." 
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darkcitt,  &nd  putting  tliose  tints  together  that  are  most  alike. 
Professor  Maxwell  adds,  "  The  intelligent  testimony  of  the 
colour-blind  may  supply  a  sore  foundation  for  the  theory  of 
vision." 

Many  other  curious  and  interesting  points  in  connection 
with  the  philoaophical  part  of  our  inquiry  might  be  entered 
upon  did  the  space  at  command  permit  us  to  do  so;  but 
enough  has  been  said  about  light  and  colour  to  enable  the 
reader  to  comprehend  the  more  intricate  part  of  the  subject 
we  are  about  to  enter  upon — namely,  colour-blindness.  As  I 
hare  already  said,  the  defect  does  not  necessarily  interfere 
with  the  integrity  of  the  eye  as  an  optical  instniment.  Indeed, 
in  a  case  recorded  by  Dr.  Wilson  of  a  Mr.  R ,  an  en- 
graver, he  counts  himself  not  a  sufferer,  but  a  gainer  by  his 
colour-blindness.  "  Thus,  an  engraver  has  two  negative 
colours  to  deal  with — black  and  white.  Now,  when  I  look  at 
a  picture,  I  see  it  only  in  white  and  black,  or  light  and  shade  ; 
and  any  want  of  harmony  in  the  colouring  of  a  picture  is 
immediately  made  manifest  by  a  corresponding  discord  in  the 
arrangement  of  the  light  and  shade,  or,  as  artists  term  it,  the 
efpc/.  I  find,  at  times,  many  of  my  brother  engravers  in 
doubt  how  to  translate  certain  colours  of  pictures  which  to  mo 
are  matters  of  decided  certainty  and  ease.  Thus,  to  me  it 
is  valuable.  I  am  totally  unable  to  retain  certain  colours  iu 
nay  mind,  nor  able  to  give  their  names  when  shown  to  me  a 
Becond  time.  Sometimes  I  can  see  somo  reds  and  greens  by 
lamplight.  A  few  years  ago  I  ventured  to  buy  some  green 
baize ;  but  unfortunately  bought  a  very  bright  red,  which  was 
excessively  painful  to  my  eyes  by  lamplight,  but  agreeable 
enough  by  daylight.  One  of  my  brothers  is  equally  defective, 
and  my  grandfather  was  very  deficient  in  his  knowledge  of 
colours.  My  sight  is  natural,  and  rather  powerful ;  for  I  am 
able  to  see  very  minute  objects  without  assistance  from 
glasses,  and  I  can  also  see  very  distinctly  with  but  little  light. 
With  regard  to  the  rainbow,  or  solar  spectrum,  I  can  see 
dearly  there  are  different  shades  of  colour,  but  I  am  unable  to 
say  which  is  the  red.  The  violet  and  yellow  are  very  clear 
and  distinct," 

Those  who  have  compared  a  coloured  drawing  or  oil  painting 
with  an  engraving  of  it  will  appreciate  the  nature  of  the  difficulty 

which  Mr.  R so  easily  surmounts.     In  heraldic  engraving, 

for  example,  a  system  has  long  been  followed  of  representing 
each  colour  by  a  separate  set  of  marks.  It  comes,  however,  to  be 
a  very  curious  question  whether  this  gentleman's  version  of  a 
picture  would  satisfy  one  whose  perception  of  colours  wae 
Jierfect,  Pi-ofessor  Kelland  and  Dr.  Wilson  think  it  would 
not,  as  they  have  observed  in  the  course  of  their  inqniry  that 
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colour-blitid.  persons  arrange  different  shades  of  the  samfl 
colour  according  to  their  intensity,  in  a  series  which  did  not 
satisfy  their  eyes ;  and  further,  that  their  airangemeut  of  dif- 
ferent colours  according  to  their  intensities  seemed  discordant 
to  both  these  gentlemen. 

The  celebrated  Dugald  Stewart,  and  Dr.  Darwin,  the  poet 
and  botanist,  could  only  by  shape  discover  the  difference 
between  cherries  and  the  leaves  among  which  they  growi 
Dr.  Dalton,  the  propounder  of  the  atomic  theorj-  in  chemietpy,, 
was  not  convinced  he  was  colour-blind,  until  by  accident 
observing  the  colour  of  the  flower  of  the  Geranium  zonate  bj 
candlelight  in  the  autumn  of  1792,  The  flower  was  piiik^ 
hut  it  appeared  to  him  almost  a  sky-blue  by  day  :  in  candle- 
Ught,  however,  it  was  astonishingly  changed,  not  having  ihea 
any  blue  in  it,  but  being  what  he  called  red ;  forming  • 
striking  contrast  to  the  bhie.  He  also  compared  sealing-was 
to  one  side  of  a  laurel  leaf,  and  a  red  wafer  to  the  other,  and; 
his  doctor's  scarlet  gown  to  the  leaves  of  trees.  "  I  have  s 
specimens,"  writes  Dr.  Dalton,  "  of  crimson,  claret,  and  mud 
which  were  very  nearly  alike.  Crimson  has  a  grave  appeawi 
ance,  being  the  reverse  of  every  showy  or  splendid  colouR 
The  colour  of  a  florid  complexion  appears  to  me  that  of  a  dul\ 
opaque,  blackish  blue  npon  a  white  ground.  Diluted  blool 
ink  upon  white  paper  gives  a  colour  much  resembling  that  of  i 
florid  complexion.  It  has  no  resemblance" to  the  colour  of  blood.^ 
From  the  care  with  which  Dr,  Dalton  investigated  his  own  defec^ 
it  has  become  popularly  known  as  "  Daltonism."  Nor  was  hifl 
case  at  all  peculiar  with  regard  to  flowers,for  the  colour-blind  art 
constantly  found  unable  to  distinguish  the  petals  of  the  scarlel 
geranium  from  its  leaves,  the  flowers  of  the  wild  poppy  fron 
the  unripe  corn  amongst  which  it  is  growing.  Moreover,  thou 
who  thus  mistake  sc-arlet,  regai'd  green  as  a  darkish  coloui 
and  confound  it  with  drab. 

The  number  of  cases  now  upon  record  of  persons  afBic 
in  thia  way  are  very  considerable;  though  until  within  tbeM 
late  years  it  was  supposed  to  be  confined  to  a  very  fe* 
individuals.  From  the  calculations  of  various  authors,  thi 
one  person  out  of  every  ^ti/f'-e'i-  is  colour-bhnd,  and  from  tfa 
investigations  of  the  late  Dr.  Wilson  upon  l,lo4  persons  t 
Edinburgh  made  in  18J2-53,  we  gather  that — 

1  iu  56  confounded  red  with  green, 

1  in  ffli  confounded  broicn  with  ffreen, 

1  in  46  confounded  btttf  with  yrt«t  ; 

hence,  that  one  in  nearly  every  eighteen  had  this  imperfeotia 

Professor  Siebeck  found  five  out  of  forty  youths  in  the  tfl 

upper  classes  in  a  school  at  Berlin  colour-blind.     Frofesa< 
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PrDVOst  considers  it  occurs  on  an  average  in  one  out  of  twenty 
persons ;  and  Wartmann,  whose  investigations  almost  cxhaast 
the  snbject,  thinks  this  estimate  is  not  exaggerated.  M. 
Lnbeek  rejects  this  conclusion  as  unsound,  from  the  observa- 
tions having  been  made  in  England  and  Germany,  where  blue 
is  the  prevailing  colour  of  the  eyes ;  and  it  is  a  question  with 
him  whether  it  occurs  bo  frequently  in  persons  the  in'rffs-colour 
of  whose  eyes  arc  black  or  hazel.  In  answer  to  this,  it  seems 
tlie  great  majority  of  cases  examined  by  Wartmann  had  black 
iridea. 

This  consideratioHj  however,  cannot  be  of  much  importance 
beyond  the  physiological  correspondence  observable  with  the 
ophthalmoscope  between  the  colour  of  the  iris  and  the  fundus 
of  the  eye,  by  the  relative  determination  of  the  pigmvntum 
■nlijnnn  *  in  persons  of  different  complexions.  In  adapting 
the  eye  to  varying  intensities  of  light,  the  pupil  (iris)  of  course 
acts  a  principal  part  as  to  the  amount  of  visual  rays  received, 
but  its  changes  cannot  have  much  effect  upon  the  varying 
intensities  of  the  vibrations  to  which  the  supplementary  phe- 
Domena  of  colours  are  ascribed.  It  is  the  intensity  rather 
than  the  character  of  the  light  that  the  iris  controls,  and  which 
remains  the  same  whatever  sensation  of  colour  is  excited.  It 
is  different  with  regard  to  the  influence  which  sex  seems  to 
exert,  for  on  an  analysis  of  upwards  of  two  hundred  cases,  tho 
proportion  of  males  affected  is  no  less  than  nine-tenths  of  the 
whole.  Thus,  it  would  appear  that  in  this  respect,  the  per- 
fection of  vision,  the  ladies  have  greatly  the  advantage  over 
the  gentlemen.  There  is,  however,  an  interesting  account 
given  by  M.  Cumer  of  a  family  of  thirteen  females  (extending 
through  five  generations),  all  of  whom  were  colour-blind.  On 
the  other  hand.  Dr.  Bronner,  of  Paris,  relates  the  case  of  a 
learned  chemist,  a  German,  whose  two  daughters  were  free 
from  their  father's  defect.  llie  children  of  tho  eldest  one 
were  likewise  unaffected,  whereas  three  sons  of  the  youngest 
were  all  colour-blind.  A  grandson,  also,  the  son  of  one  of 
these  latter,  inherited  the  defect.  In  the  "  American  Journal 
of  Medical  Science,"  18S4,  another  similar  case  is  reported, 
where  seventeen  descendants,  chiefly  males,  of  the  maternal 
grandfather  all  inherited  colour-blindness. 

The  two  elder  sons  out  of  a  family  of  four  suffer  from  tliia 
defect.  Tho  second  son,  now  an  eminent  sculptor,  early  in 
life  exhibited  great  taste  in  drawing  and  painting,  but  after 
some  few  years  of  study  was  obbged  to  relinquish  the  art,  in 

*  I  niske  no  npology  for  introducing  technicBl  terms  into  this  paper,  Bince 
I  the  ftnntom)'  of  the  eye  ib  ao  well  expkined  in  a  papor  which  sppenred  io  U14 
[  January  part  of  the  preuent  year.    See  piige  220, 
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consequence  of  the  many  blunders  he  committetl  in  the  comi-_ 
bination  of  his  reds  and  greona.  Upon  my  directing  his 
attention  not  long  since  to  a  very  brUhant  carpet,  having  a 
bright  scarlet  ground,  with  vivid  green  fem-leavea  mnninf 
over  it,  he  said  he  could  see  no  dififerenee  except  in  the  warmt£ 
of  tone  of  the  rod  over  the  green.  I  have  repeatedly  examined 
his  oyea  with  the  ophthalmoscope  without  observing  taiy 
departure  from  the  normal  condition,  except  a  small  difference 
in  the  colour  of  the  fundus ;  the  choroid  has  less  blood  circa* 
lating  in  it,  and  the  pigment-coat  is  certainly  much  paleri 
But  this  m\ist  be  taken  with  some  modification,  a«  the  iridea 
are  brownish,  scarcely  hazel :  in  every  other  respect  the  sight 
is  nearly  normal,  an  may  readily  be  surmised,  from  his  buo 
cesfjf'ul  career  aa  a  sculptor.  An  only  Bister,  it  should  ht 
mentioned,  paints  to  perfection. 

From  other  instances  on  record,  it  would  seem  that  colooiv  ^^ 
blindness  is  frequently  compensated  for  by  the  greater  exacb 
ness  with  which  distant  as  well  as  near  objects  may  b^ 
perceived,  and  this,  too,  in  a  comparatively  obscure  light,  Wi 
find  in  the  "  Glasgow  Medical  Journal,"  vol.  ii.,  a  ease  of  tht 
kind  with  some  valuable  remarks  by  the  individual  himself 
"All  objects  whatever,  when  viewed  at  a  distance,  lose  th^ 
local  colouring,  and  assume  more  or  less  of  a  pale  azure  b1u4 
tinge,  which  painters  term  the  colour  of  the  air :  this  is  inters 
posed  between  myself  and  a  distant  object.  Ho  colour  cott^ 
trasts  to  me  so  forcibly  with  black  as  this  azure  bine ;  and  u 
you  know  that  the  shadows  of  all  objects  are  composed  o| 
black,  the  forms  of  objects  which  have  acquired  more  orleafl 
of  this  blue  tint  from  being  distant  become  defined  and  marked 
by  the  possession  of  shadows  which  are  invisible  to  me  in  th(| 
more  highly  coloured  objects  in  the  foreground,  and  which 
thus  left  comparatively  confused  and  shapeless  masses 
colour.  So  much  is  this  the  case  with  me  when  viewing 
distant  object,  as  to  overcome  the  effect  of  perspective,  and  "' 
shading  in  the  form  and  the  garments  of  human  beings  at  s( 
distance  from  my  eyo  is  often  so  predominant,  and  marks  theni 
out  so  distinctly,  as  to  overcome  the  effect  of  diminution  « * 
size ;  and  although  I  see  the  object  most  distinctly,  I  am  unabl 
to  tell  whether  it  be  a  child  near  me  or  a  grown-up  person  fa 
off." 

Both  Professor  Wartmann  and  Dr.  Wilson  examined  an 
tested  individuals  who  corrected  by  the  touch  erroneous  ju»  ^ 
ments  which  they  formed  regarding  colours.  A  case  of  thff 
kind  came  under  my  own  observation  which  I  shall  presently 
relate  ;  and  I  know  and  have  met  with  very  many  instances 
in  the  totally  blind  able  to  distinguish  every  variety  of  colours 
by  the  delicacy  of  the  sense  of  touch  :  they  toll  me  there  is 
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Benaible  differenco  in  the  degree  of  boat  conveyed  to  the  point 
of  the  finger.* 

The  fact  that  a  difference  of  tint  is  recognized,  although  the 
eye  of  the  coloor-blinJ  person  does  not  appreciate  any  dif- 
ference of  colour,  !i3  red  and  green,  when  compared  together, 
and  that  every  one  is  educated  to  call  things  by  certain  names, 
whether  Le  understands  the  meaning  or  not,  may  help  to 
explain  the  slowness  with  which  this  defect  is  discovered; 
and  again,  that  the  report  of  every  case  is  rendered  hopelessly 
imperfect  from  the  impossibility  of  subjecting  the  eye  to  the 
test  of  colour. 

In  the  "Philosophical  Transactions  for  1859,"  Mr,  W. Polo, 
a  weU-known  civil  engineer,  thus  describes  his  own  case : — "  I 
Tfas  about  eight  years  old  when  the  mistaking  a  piece  of  red  cloth 
for  a  green  leaf  betrayed  the  existence  of  some  peculiarity  in 
my  ideas  of  colours  j  and  as  I  grew  older  continued  errors  of  a 
Bimilar  kind  led  my  friends  to  suspect  that  my  eyesight  was 
defective ;  but  I  myself  could  not  comprehend  tma,  insisting 
that  I  saw  colours  clearly  enough,  and  only  mistook  their 
names.  I  was  articled  to  a  civil  engineer,  and  had  to  go 
through  many  years  of  practice  in  making  drawings  of  tho 
kind  connected  with  this  profession.  These  are  frequently 
coloured,  and  I  recollect  often  being  obliged  to  ask  in  copying 
a  drawing  what  colours  I  ought  to  use ;  but  these  difficulties 
left  no  permanent  impression,  and  up  to  a  mature  age  I  had 
no  suspicion  that  my  vision  was  different  from  that  of  other 
people.  I  frequently  made  mistakes,  and  noticed  many  cir- 
cumstances in  regard  to  colours  which  temporarily  perplexed 
me.  I  recollect  in  particulai'  having  wondered  why  the  beau- 
tdfiil  rose  hght  of  sunset  on  tho  Alps,  which  threw  my  friends 
into  raptures,  seemed  all  a  delusion  to  me.  I  still,  however, 
adhered  to  my  first  opinion,  that  I  was  only  at  fault  in  regard 
to  the  names  of  colours,  and  not  as  to  the  ideas  of  them ;  and 
this  opinion  was  strengthened  by  observing  that  the  persona 
who  were  attempting  to  point  out  my  mistakes  often  disputed 
among  themselves  as  to  what  certain  hues  of  colour  ought  to  be 
called."  At  length  Mr.  Pole  when  about  thirty  years  of  age 
committed  a  glaring  blunder,  and  this  circumstance  led  him 
to  make  an  investigation  of  his  case,  which  ended  in  his 
discovering  that  he  was  colour-blind. 

All  who  have  investigated  the  subject  of  colour-blindness 

•  ProfrflBor  Tyndall  enters  fiiUy  into  all  these  intttw™  in  li'a  vrork  on 
"  Heat  as  n  Mode  of  Motion"  (reviewed  in  the  present  immbei').     The  i?ii(!htli 
I   chapler  trents  of  the  rclatious  rif  light,  hcnt.  nnd  colour,  and  will  Ut  f 
I  deep!;  iuterestinij  to  those  who  hare  read  this  article,  uid  d 
iou  on  tho  subject, — En. 
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agreo  that  in  tlio  greatest  number  of  coses  it  is  not  a  disease, 
but  rather  a  remarkable  type  of  vision.   It  is  known,  liowever, 
that  the  peculiarity  exists  sometimeB  aa  a  matter  of  degree, 
and  that  an  abnormal  sensation  of  colour  may  be  receivedj  but  J 
of  80  short  a  duration  and  corrected  spontaneously  as  to  be  a-J 
source  of  little  inconvenience,  and  even  passes  unnoticed.   Bat  I 
as  many  important  facts  in  connection  with  the  subject  have  I 
come  to  light,  it  is  now  made  essential,  and  very  properly  SO,  I 
for  every  driver  or  guard  of  the  railway  train   to   pass  aii.1 
examination  as  to  hia  power  of  perceiving  and  distinguishing  ■ 
different  coloured  signals  used  ou  railways.     Dr.  Wilson  goes  i 
further,   and   says  :    "  It  admits  of  a    question  whether  the 
demands  of  public  safety  would   be  best  met  by  excluding 
colour  from  railway   and   ship    signals,   or  by   excluding  the 
colour-blind  from  the  office  of  signalmen."     Red  and  green 
lamps  are  employed  as  signals  at  sea,  aa  well  aa  on  railways,  J 
and  many  appalling  accidents,  no  doubt,  have  been  occasioned  ] 
by  mistaking  the  colour  exhibited  both  on  sea  and  land, 

A  mistake  in  colour  may  arise  from  the  fact  that  the  sensa*  I 
tion  can  only  be  prolonged  for  a  very  limited  time.     Thus,! 
whenever  any  one  looks  fixedly  at  a  bright  object  placed  on  ftl 
Burfivce  of  a  dark  tint,  and  then  closes  his  eyes,  or  transfcTS'l 
them  suddenly  to  another  ground  of  a  lighter  colour,  he  imm©^^ 
diately  perceives  an  image  presenting  a  colour  complementary* 
to  the   one  last  obser\'ed.     This  arises,  also,   when  the  eyeal 
have  been  fatigued  by  the  prolonged  observation  of  a  colouredl 
and  very  bright  object,  as  a  coloured  light,  and  then  suddenlyl 
turned  to  look  at  another  object  of  a  difl'erent  colour ;  or  when  I 
the  eyes  are  fatigued  by  overwork  and  hours  of   watchinjf.f 
Many  remarkable  cases  are  on  record  where  coloiired  visioid 
has  been  suddenly  produced.     The  particulars  of  a  somewfaat| 
remarkable  case  lately  excited  some  attention,  and  a  media 
legal   question   of  importance   was  raised.      The  sufferer,  i 
eorn-dealer,  brought  an  action  against  a  railway  company  firf 
compensation,  inasmuch  as  that  after  the  accident  every  thind 
appeared  yellow,  and  all  qualilies  of  flour,   therefore,  wenq 
alike  in  colour.    The  evidence  chiefly  depended  upon  the  n 
own  statement,  as  it  appeared  the  eyes  were  carefully  examinedj 
and  yet  none  of  the  medical  witnesses  could  give  any  explans ' 
tion  as  to  the  cause  of  the  yellow  vision.     The  jury,  however 
awarded  £1,200  damages ;  and  as  a  certain  amount  of  coloarw 
vision  is  not  unfrequently  found  to  be  associated  with  p&ralyai^ 
it  is  not  difficult  to  believe  the  retina  may  have  been  partialn 
paralysed   by    the    severe     shock    received   in   this   railw^ 
collision. 

But  whether  we  regard  colour-blindness  aa  only  a  curioi 
physical   phenomenon,    simply   a  defect,   or   as   a    positiveM 
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abnormal  condition  in  some  one  or  more  of  the  Btructures  of  the 
eye,  it  may  bo  truly  said  we  know  so  little  concerning  its  true 
nature,  that  I  noed  offer  uo  apology  for  the  few  remarks  I 
am  about  to  add  upon  it.  Aa  I  have  often  met  with  it  asso- 
ciated with  actual  disease,  and  since  by  the  invention  of  the 
ophthalmoscope  we  are  now  enabled  to  observe  many  very 
curious  changes  in  the  internal  eye  before  unrecognized,  it  is 
not  improbable  by  its  aid  we  may  ultimately  discover  some 
structural  differences  in  the  eyes  of  the  colonr-blind.  And  if 
the  proposition  be  well  founded  that  the  colour  of  the  internal 
membranes  of  the  eye  must  affect  its  perception  of  coloiirs, 
then  the  choroid,  which  is  the  most  fully  coloured  of  the  tunics, 
andtheonomost  liable  to  vary  in  extent  and  depth  of  coloration, 
must  have  a  very  important  influence  on  col  our- vision.  Now, 
in  the  few  cases  that  I  have  had  the  opportunity  of  esomining, 
I  noticed  a  considerable  difference  both  in  the  quantity  of 
pigmental  colouring  matter,  in  tlie  size  of  the  vessels,  and  in 
the  amount  of  blood  circulating  in  the  eye.  This  will  be  seen 
by  any  one  not  conversant  with  these  matters,  upon  comparing 
the  size,  and  perfection  of  tlie  vessels  in  the  otherwise  sound 
eye  represented  in  figure  1  with  that  of  figure  2,  a  drawing 
made  from  an  eye  in  a  state  of  disease,  the  person  having  also 
been  colour-blind  prior  to  the  loss  of  sight.  This,  however,  I 
am  ready  to  admit,  may  prove  to  bo  the  exceptional  and  not 
the  general  condition  of  the  eyes  in  the  colour-blind ;  further 
investigations  alone  will  settle  this  point.  The  seat  or  causo 
of  the  defect  probably  lies  altogether  beyond  our  reach  ;  but 
whatever  we  can  learn  concerning  it  is  certain  to  be  of  service 
in  determining  the  extent  to  which  wo  may  hope  to  euro  or 
alleviate  this  affection  of  sight. 

The  first  case  of  colour-blindness  that  fell  under  my  notice 
■was  that  of  my  late  talented  friend,  Mr.  Angus  Reach,  whose 
untimely  death  has  been  so  much  and  so  justly  lamented.  He 
was  incapable  of  distinguishing  green,  and  only  partially  so 
red.  With  him  both  were  nearly  the  stone.  The  former  would 
sometimes  appear  more  of  a  pink  than  even  red.  He  had 
altogether  but  a  very  poor  conception  of  the  primary  colours. 
This  I  detected  on  one  occasion  when  endeavouring  to  demon- 
sti-ate  the  gradation  of  beautifiil  colours  displayed  by  some 
objects  made  to  depolarize  hght  when  placed  on  the  stage  of 
my  microscope.  After  a  long  endeavour  to  convince  him  of 
the  fact,  as  he  could  see  nothing  wonderful  in  it,  I  discovered 
that  he  was  unable  to  name  the  colours  correctly;  and  1 
then  told  me  he  had  always  been  indifferent  about  them, 
prevent  error  he  had  been  accustomed  always  to  avoid  de^ 
ing  them,  except  in  relatively  as  light  and  » 
and  white.    He  remarked  of  the  vin-<y 
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to  tiim  it  appeared  bo  like  ink  that  he  once  found  himself  I 
endeuvoaring  to  wrifco  with  it.     He  saw  no  red  in  it.  I 

At  this  time,  unfortunately,  my  attention  was  not  so  much  I 
drawn  to  ophthahnic  disease  aa  it  has  been  since,  and  I  omitted  I 
to  mako  such  an  investigation  of  this  remarkable  alfectioa  I 
which  in  one  so  fully  capable  of  affording  accurate  iufonni^  I 
tjon  as  to  the  phenomena  observed  would  have  been  so  valuable.,  I 
Verj-  soon  after  he  was  attacked  with  the  first  symptoms  ot  I 
softening  of  the  brain,  which  gradually  progressed  during  the  I 
two  years  his  'life  was  prolonged.  I 

It  has  since  several  times  occurred  to  me  that  the  defective  I 
condition  of  sight  might  have  been  connected  with  the  early  1 
development  of  the  disease  in  the  brain.  Tho  extreme  con-  I 
dition  of  colour-blindness  in  which  I  fouud  Mr,  Reach's  eyes  I 
must  have  been  a  progressive  aggravation,  for  otherwise  it  is  I 
most  probable  more  notice  would  have  been  taken  of  it  than  I 
seems  to  have  been  the  case.  Indeed  it  might  have  been  I 
induced  as  the  first  symptom  of  an  overworked  brain,  as  I  I 
have  had  opportunities  since  of  observing  instances  of  colour-  1 
blindness  arising  from  general  disturbance  of  the  system,  and  I 
disappearing  as  this  was  corrected  and  relieved.  I 

In  another  case,  the  fundus  of  the  eyes  upon  examination  I 
were  seen  to  be  ven?  pale ;  the  defect  gradually  j-ielded  to  I 
proper  treatment.  The  gcutloinan,  Mr.  Raith,  first  noticed  I 
many  peculiar  appearances  when  looking  at  green  leaves,  I 
chiefly  so  if  growing  with  grass  j  then  all  appeared  elongated  I 
and  serrated.  Even  the  leaves  of  trees — a  willow-tree  tu  I 
particular — were  not  only  indistinctly  seen,  but  were  very  I 
much  serrated.  Red  flowers  of  most  kinds  could  only  oa  M 
distinguished  by  their  form  from  leaves;  the  exceptaona 
to  this  was  when  they  were  globule  in  their  form^  as  the.l 
dahlia.  I 

Mr.  W,  Butcher  was  early  put  to  the  carpet  trade,  and  oAerl 
a  short  time  he  discovered  some  defect  of  sight  which  ultimately;! 
proved  to  be  colour-blindness.  By  close  obsei-vatioa  he  ma^l 
himself  well  acquainted  with  the  proper  names  of  colours,  andCI 
so  kept  his  defect  from  those  about  him.  By  educating  l^fll 
eye  to  the  peculiar  warmth  imparted  when  all  the  colours  i|J 
cjirpets  were  said  to  harmonize,  he  was  enabled  to  raise  himsdjl 
to  the  position  of  a  salesman  in  a  large  house  of  business,  aodfl 
ultimately  became  travelling  salesman.  He  has  four  brotberffl 
living,  all  of  whom  are  colour-bhnd.  Taking  up  the  prismtttJOM 
colours,  he  could  distinctly  see  the  line  of  demarcation  betweetfel 
them,  but  confounded  purple  and  crimson,  pink  and  blue,  re^fl 
and  green ;  and  on  placing  before  him  a  series  of  reds,  scarldtAfl 
greens,  and  browns,  be  said,  "  They  are  all  a  mass  of  confiisi<^9 
and  it  is  totally  impossible  for  mo  to  distinguish  one  from  tlijl 
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other."  Orange  and  yellow  were  selected  easily,  and  appeared 
very  bright  to  him.  • 

About  six  years  since,  whilst  in  good  bodily  health  and 
vigour,  his  sight  began  to  decline,  and  now,  for  some  months 
past,  he  has  been  quite  blind.  The  present  appearance  of  the 
internal  eye  when  examined  with  the  ophthalmoscope  is  shown 
in  figure  2.  It  is  technically  called  white  atrophy — that  is,  the 
blood  supply  to  the  optic  nerve  and  retina  is  in  some  way  cut  off: 
in  consequence  the  vessels  are  very  small  and  nearly  obliterated; 
the  choroid  coat  is  sharing  the  general  disorganization. 

These  are  only  a  few  of  the  facts  which  have  been  brought 
to  our  knowledge  in  connection  with  the  very  interesting 
subject  of  colour 'blmdness. 


EXPLANATION  OF  PLATE. 

Fig.  1.  An  enlarged  view  of  the  colour-blind  eye  free  from  other  defect.  The 
outer  dark-coloured  ring  is  the  iris.  On  looking  through  the  pupil, 
the  circular  opening  in  the  iris,  with  the  opthalmoscope,  we  first  see 
a  bright  pink  background,  the  choroid  coat ;  this  with  the  optic  nerve 
constitutes  the  fundus  ocuH.  The  small  and  nearly  centrally  sUuaUd 
circular  disc  observed  when  the  eye  is  turned  a  little  inwards,  is  the 
optic  nerve,  and  from  its  centre  issues  the  vessels  of  the  retina. 
Artery  and  veins  closely  accompany  each  other  for  a  short  distance, 
and  then  divide,  first  into  two  branches,  one  of  which,  with  its 
vein,  is  seen  to  proceed  upwards,  and  another  pair  downwards  ;  and 
after  passing  the  margin  of  the  optic  nerve  they  diverge,  and  again 
subdivide,  split  up  into  numerous  smaller  branches,  some  of  which 
come  forward  to  the  ciliary  processes.  The  vascular  choroid  coat 
imparts  the  pink  colour  to  the  back  of  the  eye,  which  is  nearly  all 
reflected  to  the  eye  of  the  observer.  The  only  difierence  observed 
in  the  eye  of  the  colour-blind  is  the  paler  appearance  of  the  fundus, 
or  choroid  coat,  and  occasionally  whitish  interspaces  indicative  of  a 
small  and  languid  blood  supply. 

Fig.  2.  Shows  the  internal  eye  in  an  advanced  state  of  disease,  and  is  drawn 
from  the  eye  of  Mr.  Butcher,  who,  it  will  be  noticed,  suffered  from 
colour-blindness  years  before  his  disease  deprived  him  of  sight.  It 
cannot,  therefore,  be  supposed  that  his  colour-blindness  was  in  any 
way  owing  to  the  disease  which  destroyed  vision.  The  pupil  is 
nearly  fully  dilated,  forming  a  part  of  the  diseased  condition  ;  con- 
sequently, a  much  narrower  ring  of  iris  is  seen  than  is  given  in 
Fig.  1.  The  fundus  oadiy  choroid  coat,  is  very  deficient  in  blood, 
which  gives  the  mottled  appearance,  and  indicates  a  state  termed 
atrophy,  in  which  the  optic  nerve  and  vessels  of  the  retina  is  seen 
to  share  the  supply  of  blood  to  retina  and  choroid,  being  in  some 
way  impeded,  or  nearly  cut  ofi^  probablj  bj  %  tmnofiu  fbraui^  in 
the  brain  in  close  proximity  to  the  optio 
the  gentleman  was  in  good  hMltlu  w^ 
say  to  what  he  can  attrilnifte  hii  li 
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THE  PHYSICAL  GEOLOGY  AND  GEOGRAPHY  OF  GREAT 
BRITAIN* 

GEOLOGY  is  OS  yet  an  infant  science,  liut  nevertheless  an  infant  of 
prodigiouH  size.  From  a  few  tangible  nnd  undcmbled  facts,  5(ol< 
■jistB  have  been  able  to  deduce  as  it  were  a  ip'eat  scheme,  the  history  of  tli* 
world's  life.  It  consists,  no  doubt,  in  great  part,  of  specuUtioas  and 
tlieories,  many  of  which,  in  the  advance  of  science,  may  prove  false ;  but 
by  continual  observation  and  unwearied  perseverance  we  are  gtaduUlj 
arriving  at  the  truth. 

Scarce  fifty  years  have  passed  since  William  Smitli,  "  the  father  oC 
geology,"  laid  the  basia  on  which  all  modem  discoveries  have  been  ft 
and  wliat  was  once  considered  a  useless  and  "  dry  "  study,  now  interesta 
not  only  the  learned  in  science,  but  all  classes  of  society,  who  are  eager  ta 
obtain  some  knowledge  of  the  structure  and  nature  of  the  world  they 
inhabit.  The  Government  has  for  two  or  three  years  past — with  great  credit 
to  itself — encouraged  a  taste  for  science  among  the  working  classes,  by 
evening  lectures  from  the  professors  in  Jcrniyn  Street,  and  the 
benches  of  the  lecture-hall  show  how  well  tlieir  efforts  have  been  directed. 
A  course  of  sis  lectures  on  the  physical  geology  of  Great  BrlL-Lin,  lately 
delivered  to  working  men  by  Professor  Ranisny,  and  ably  reported  by 
Hr.  Mays,  is  now  before  us.  The  subject  is  treated  in  a  manner 
at  once  interesting,  instructive,  and  worthy  of  the  President  of  the  Geolo- 
gical Society.  The  way  in  which  the  connection  between  the  scenery  and 
geography  with  the  geology  of  our  island  is  shown,  forms  one  of  the  chief 
merits  of  Professor  Ramsay's  course.  Those  who  have  listened  to  tha 
course,  or  read  the  restart,  cannot  fail  to  find  a  new  interest  in  the  country 
around  tliem.  Go  they  to  the  mountains  of  Wales,  the  Highlands  of  Scot- 
land, the  downs  of  the  English  south  coast,  or  the  plains  of  East  Anglia, — 
all  have  a  fresh  beauty  ;  each  valley  tells  its  tale  of  denudation  by 
roaring  sea,  or  elsewhere  by  a  mountain  torrent ;  here  is  evidence  of  ft 
mighty  iceberg,  there  the  course  of  a  great  river.  A  pleasure  before 
unknown  is  now  found  in  climbing  the  hills  of  Worcestershire, 
noble  pass  of  Llanberis ;  for  Professor  Ramsay  tells  us  something  about 
each,  as  he  opens  to  our  vieiv  the  waves  that  long  since  surged  on  Malvi 
sides,  and  the  glaciers  slowly  grinding  out  their  road  among  the  mountains 


•  "The  Physical  Geology  and  Geography  of  Great  Britain."  A  Couraa 
of  Six  Lectures  delivered  to  Working  Mfn  in  (he  Museum  of  Practieit 
Geology,  Jermyn  Street,  by  Professor  A.  C.  RajisaT,  President  of  tb« 
Geological  Society,    London  :  Stanford. 
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of  Wales,  lenvliig  as  llicir  sole  meiiicnto  in  tlieee  ivHrmev  days,  llie  cliaiiii- 
ing  lakes  aa<l  torrents  Ho  well  knann  to  the  lovers  of  Cambria.  Before, 
however,  proceeding  to  these  generalities,  a  lecture  la  devoted  to  the  ex- 
planation of  the  nature  of  the  two  great  cliisaes  of  rocks,  the  Igneous  and 
Aqueous,  with  the  sub-cbsa  of  Metanior|ihic  rocks,  which  were  changed 
after  deposition  hy  the  sudden  heat  of  li<|uid  lava.  The  natui-e  of  denu- 
dalion  is  also  explained,  and,  in  illustration  of  llie  enormous  power  of  mn- 
ning  water.  Professor  Ramsay  alludes  to  the  Niagara  falls  ;  thus,  "denuda- 
tion "  in  the  geological  s^nse  of  the  word  means  the  stripping  away  of 
rocks  from  the  surface  by  some  agent,  bo  as  to  expose  other  rocka  beneaith. 
Now,  water  running  over  the  surface,  weai's  away  the  ground  over  which 
it  passes,  and  carriesawaydettital  matter,  such  as  pebbles, sand, and  mud  ; 
and  if  this  goes  on  long  enough,  there  is  no  reason  why  any  amount  of 
matter  should  not  in  time  be  removed.  For  instance,  we  have  a  notable 
vase  In  North  America  of  a  very  considerable  result  from  denudation  now 
being  effected  by  the  river  Niagara,  where,  at  the  Falls,  the  river  has  cut 
a  deep  ciiannel  through  the  rocks  aliout  seven  miles  .in  length.  The  proofs 
are  perfect  that  the  Falls  were  once  nt  the  escarpment,  which  is  at  the 
lower  end  of  what  is  now  this  long  gorge  ;  that  the  river,  falling  over  this 
ancient  escarpment,  hy  degrees  wore  for  itself  a  ciiannel  backwards  and 
backwards,  about  a  hundred  and  sixty  feet  deep,  through  upper  strata  tliat 
form  B  great  plateau. 

Probable  calculations  show,  that  to  form  this  gor;<c  a  period  of  some- 
thing "iiice  ten  thousand  years  lias  been  employed"  The  manner  in 
wliich  deposits  of  mud,  clay,  limestone,  &c.,  have  been  formed,  is  carefully 
described.  As  an  example  of  the  immense  amount  of  mineral  matter 
which  water  may  carry  in  solution  from  rocks,  the  springs  near  Bath  are 
mfntioned,  which  yield  ISl.'MOgallonsof  water  per  day,  holding  in  solution 
3402  lbs.  of  salts,  equal  to  420  tons  per  year  ;  a  quantity  sii(licient,if  com- 
pressed and  solidified,  to  form  a  column  11  feet  in  diameter  and  140  feet 
high.  Rivers,  too,  contain  exceedingly  large  quantities  of  mineral  mattei'a  ; 
the  1'hames  at  Teddington  carrying  along  in  its  waters  an  amount  equal 
to  33,497  tons  per  annum.  The  second  lecture  is  devoted  to  the  geology 
of  Scotland,  the  various  phenomena  of  metamorphism,  and  the  nature  of 
the  igneous  rocks.  The  various  strata  forming  the  surface  of  England 
and  Wales,  and  their  peculiarities  of  structure,  form  the  subject  of  tlie 
third  lecture.  A  very  interesting  Ideal  section  is  given,  from  Wales 
through  Gloucestershire  to  the  Eocene  beds  of  Hampshire  ;  and  the  bearing 
of  the  geological  structure  of  the  country  along  the  line  of  section  upon 
its  scenery  is  described  :  the  clays  forming  plains  ;  the  limestone,  hills  with 
escarpments  suddenly  rising  from  the  flat  surface  below,  their  faces  being 
washed  away  by  the  geologist's  giant ''  denudation." 

Perliaps  the  most  interesting  lecture  in  the  series  is  tliat  in  which 
Professor  Ramsay  describes,  according  to  a  view  which  ha  lias  lately 
advanced,  the  origin  of  the  Scotch  and  Welsh  lakes.  For  tliis  purpose 
he  takes  us  first  to  Switzerland.  Here  be  shows  us  the  snow-capped  Alps, 
with  their  valleys  each  containing  a  great  glacier.  Tile  glaciei 
formed  by  the  compression  of  snow,  which  accumulates  in 
masses  on  (lie  mountain  sides.    Fresh  ice  is  thus  continually 
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u<tded   to  the  mass  behind,  so  that  the  glacier  mores  filowly  down  ihAl 

valley,   grinding  out  its  be<!,  and  constantly  replenished  from  bdiintLj 


Rocks  and  etoncs  of  all  si 
on  to  the  surface  of  the  g)ac 
thus  get  under  the  huge  mai 
scratclieB  them,  and  also  ca 
glftoier-bed.    When  the  g 


ratinnally  fall  from  the  neighbouring  peakvj 

ier,  many  slip  into  the  abundant  fissures,  and 
!S  of  ice,  which,  na  it  slides  along,  scores  and 
uses  them  to  scratch  tlie  rock  which  forms  the 
■ier  reaches  a  lower  level  it  melts,  and  conse- 
quently deposits  ila  freight  of  stones.     As  the  glaciers  are  persistent,  large 
heaps  of  stones  are  thus  formed,  wliich  glaciologists  term   "termintd. 
moraines."     In  consequence  of  the  increase  of  temperature,  the  gli 
its  lower  extremity  is  much  thinner,  and  wears  away  less  rock  tlian  It' 
does  nearer  its  source  ;  and  tlms  a  curved  bRsin  ia  formed,  in  which  th*l 
glacier  terminatea.     Now  Profeaaor  Ramsay  shows  us  that  the  great  lakerii 
of  Switzerland  are.  all  situated  in  sueli  basins  as  these,  formed  by  greftfrj 
glaciers  whose  beds  can  be  traced  up  the  mountain  ratleys,  which  existed 
when  the  North  of  Europe  was  in  a  much  colder  condition  than  at  present. 
In  the  same  way  lii>  demonatratea  to  us  that  many  of  our  Welsh  and 
Scotch  lakes  have  been  similarly  formed ;  for  in  the  mountain  raileys  of 
Scotland  and  Wales  we  find  the  scratched  stones,  the  furrowed  rocks,  and 
the  "moraines,"  which  are  undoubted  evidence  of  thp existence, 
valleys,  of  gkciera.    At  the  extremities  of  these  valleys  arc  the  lakes,  fotj 
the  exiatencc  of  which  Professor  Ramsay  thus  accounts.    Ue  does  no^j 
however,  tell  us  bow  the  trout  got  into  these  lakes,  as  it  does  not 
nnder  Ihis  branch  of  science ;  but  the  question  is  one  of  some  inl 
and  is,  we  believe,  ratlier  a  knotty  point  for  Darwinians  to  work  out. 
Drift  period,  in  which  our  island  was  covered  with  an  ice-bound  sea, 
fully  discussed  in  another  lecture,  and  the  well-known  bone-caves  &a4J 
their  fierce  inhabitants  are  described.      The  silts  and  gravels   of   rivet 
valleys,  and  the  flint  hatchets  of  the  Somme  dejioiiits,  occupy  a  part 
the  lecture.    Wo  are  sorry  M.  de  Pertlics'  fossil  jaw  waa  not  brought 
light  in  time  for  Professor  Ramsay's  course,  otherwise  we  might  have  had' 
his  opinion  as  to  its  claim  to  belong  to  a  "  real  fossil 

In  his  last  lecture  Professor  Ramsay  points  oat  the  influence  which  tha' 
geological  structure  of  Britain  bos  had  upon  its  population,  its  nianuhe- 
turcB,  and  general  welfare,    lie  shows  how  the  mountainous  parts  of  our 
country  have  formed  a  refuge  for  the  ancient  conquered  tribes  of  Biitain 
how  the  coal-fields  have  centered  around  them  an  active  and  thriving 
populntion,  engaged  in  manufacturing  pursuits ;  and  bow  the  irrqpilai 
contour  of  our  coast  has  given  riae  to  our  great  seaport  towns.    As 
how  and  when  man  came  to  this  part  of  the  world.  Professor  Rami 
says :  "  We  know  that  these  islands  of  ours  have  been  frequently 
to  the  continent,  and  as  frequently  disunited,  partly  by  elevatioi 
depressions  of  the  land,  and  to  a  great  extent  also  by  denudationa.    Whel 
the  earliest  human  population  reached  their  plains,  they  were  probnbli 
united  to  the  continent.    Such  is  the  deliberate  opinion  of 
best  geologists."    lie  is  able,  in  conclusion,  to  rejoice  as  a  true  philoeopi 
over  our  preaent  condition  as  an  island :  "  We  are  happy,  in  my  opinf 
above  all  things  in  this,  that  by  denudation  we  have  been  disaevered 
the  continent  of  Europe  ;  for  thug  it  hapjieus  thai,  uninfiuenced  by 
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imiitc'li&te  cuntact  uf  hostile  countrioa,  and  almost  unbiassed  liy  llie  infla- 
encu  of  peoples  of  foreign  blood,  during  the  long  couTse  of  yenrs  in  which 
our  country  liua  never  seen  the  foot  of  &a  invader,  we  have  been  enabled 
BO  to  develope  our  own  ideas  of  right  and  wrong-,  of  political  freedom  and 
of  political  morality,  that  we  now  stand  here,  the  freest  country  on  the 
face  of  the  globe,  enjoying  our  privileges  under  the  strongest  and  freest 
Government  In  the  living  world." 

From  liie  cNtracts  we  have  given,  it  will  he  seen  that  the  volume  is 
replete  with  information  and  sound  science.  To  the  beginner  it  will  be 
invaluable,  to  the  adept  it  cannot  but  be  uf  the  utmost  interest.  It  is, 
without  exception,  the  moat  complete,  accurnte,  and  interesting  little  work 
on  British  geology  that  has  come  under  our  notice. 


THE  APE-ORIGIN  OF  MAN  AND  THE  NEW  PHILOSOPHY.' 

DO  any  of  our  readers  desire  to  become  versed  in  tlie  natural  history 
of  the  man-like  apes,  froro  one  or  the  other  of  which  they  are 
eupposedby  Professor  Huxley  and  his  school  to  be  descended  7  toknow  wliat 
features  in  tlieic  human  organization,  or  what  phases  in  their  development, 
have  led  trausmutationista  to  proclaim  their  simian  descent ;  or,  generally, 
to  become  conversant  with  the  phenomena  of  animal  development,  and 
with  the  evidences  of  man's  great  antiquity  ?  Then  we  would  recommend 
them  to  seek  this  information  in  the  work  uuder  review,  where  they  will 
find  all  tliese  matters  ably  and  concisely  treated,  and  from  which  they 
cannot  fait  to  leam  much  that  will  be  new  and  interesting  to  them. 

Are  there  any,  again,  to  whom  such  knowledge  would  he  rendered  more 
acceptable  by  the  accompaniment  of  a  "  slashing "  attack  upon  our 
leading  English  naturalist.  Professor  Owen,  whose  opinions  on  some  of 
the  matters  referred  to  are  at  variance  with  those  of  the  autlior  and  his 
disciples  ;  on  attack  made  with  weapons  tipped,  now  and  then,  with  a 
little  sharp  personality :  have  they  a  leaning  towards  extreme  views  in 
philosophy  ;  or  would  they  hail  with  pleasure  the  introduction  of  "  sensa- 
tion" writing  into  matters  of  dry  scientific  inquiry  t  Then  we  know  of 
no  better  source  from  whence  they  may  take  a  long  deep  draught  than 
&om  the  volume  before  ub. 

The  object  of  the  work  appears  to  be  twofold  ;  first,  to  show  that  the 
differences  between  man  and  the  higher  apes  are  not  sufficiently  great  to 
entitle  the  formerto  a  distinct  sub-class  in  the  animal  kingdom,  but  that  ha 
constitutes  the  highest  family  of  the  order  Primates,  in  which  the  apes, 
&C.  are  included;  and  secondly,  to  enunciate  the  author's  reasons  for 
holding  that  man  is  a  modification,  by  "natural  selection,"  of  some 
lower  animal,  probably  a  species  of  ape;  and  generally  to  expound 
the  new  philosophy  which  the  author  l>clieves  to  be  inaugurated  through 
I  the  publication  of  the  Darwinian  version  of  the  transmutation  theory. 


"  Evidence  aa  to  Stan's  Place  in  Nature." 

IS  &  NorgBte. 
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a  to  the  firal  inquiry,  the  e 
V  that  (he  attempt  to  raise  i 


i^idfnco  conlained  in  llie  woik  t 
man  too  higii,  zoologically,  is  unwUe ;  far  i 
tliat  an  exaiuiiiulioii  of  tiia  tlrueture,  compared  with  tliAt  of  the  ape^l 
reveals  many  marks  of  family  resemblance.  Dut  as  the  terms  "family,"'  I 
"  order,"  *'group,"  &c.  are  somewhat  arbitrary  (especially  i 
from  &  transmutatiuniet),  and  as  it  is  almost  impossible  to  find  two  1 
naturalists  wlio  can  agree  on  the  subject ;  one  claiming  for  man  %  distinct  | 
kiagdom  by  virtue  of  his  psychical  faculties,  another  denying  him  « 
ordioal  distinction,  on  tlie  ground  of  hia  structural  resemblances  to  tiMj  I 
apes,  and  s  whole  file  of  zooIogisU  standing  intermediate  betneen  t 
two  extremes ; — we  think  our  readers  will  agree  niih  us  that  this  should.  I 
lie  a  mere  technical  debate,  and  that  it  contains  nothing  calculated  ta  I 
provoke  a  popular  controversy. 

We  quite  agree  witlk  tJie  author,  that  it  is  very  absurd  to  "  base  ma: 
dignity  on  bis  great  loa,  or  to  insinuate  that  wo  are  lost  if  an  ape  has 
hippocampus  minor  ;"  and  we  go  with  him  to  the  very  fallest  extent  in  1 
views  concerning  the  nobility  of  man  (perhaps  a  little  further),  believing^ 
with  him  that  "  the  unity  of  origin  of  man  and  brulcs,"  if  it  mere prvttttM 
would  liy  no  means  "involve  the  brutalisation  and  degradation  of  tl 
former."  But  who  tiiat  lays  claim  to  authority  in  these  tnatters  lias  ev 
made  such  assertions  ? 

If  Professor  Owen  had  based  man's  dignity  and  salvation  upon  such  I 
trifling  features  in  his  anatomy  (and  we  know  of  no  one  else  to  whom  J 
these  remarks  can  be  intended  to  apply),  we  should  have  been  ready  (•  J 
applaud  the  author's  attacks  upon  that  naturaliiit,  oft-repeated  tliou^l 
tliey  be,  not  only  in  this  volume,  but  wherever  readers  or  an  audience  euia 
lie  found  to  whom  such  a  controversy  is  deemed  interesting.  But  w^l 
have  never  been  able  to  extract  from  Professor  Owen's  publications  at  ■ 
nildrcsscs  (and  we  have  rca<1  and  heard  several)  any  such  inference ; 
wiien  the  author  declares  the  question  of  the  "posterior  lobe,  the  posteriori 
comu,  and  (he  hippocampus  minor,"  to  be  one  affecting  his  own 
and  time  after  time,  even  after  he  has  declared  tliat  it  is  positively  hia  h 
performance  in  that  part,  renews  his  onslaught  on  his  illustrious  c 
porary,  he  must  not  be  surprised  if  a.  discerning  public  begins  at 
to  think  that  he  resembles  the  valiant  Irishman — wlio,  rcturoinff  frowl 
Donnyhrook  fair,  disappointed  of  his  scrimmage  (or  encouraged  by  it,  m.fl 
forget  which),  politely  requested  some  one  to  tread  upon  his  coat-tail,—^ 
that  he  is  designedly  bringing  gisnis  into  existence  in  order  that  he  n 
exhibit  his  valour  in  slaying  them. 

No ;  it  is  not  Professor  Owen  who  misapplies  the  structural  resemblance 
and  differences  between  man  and  the  apes  ;  but  it  is  our  nuUior  who  doe 
80.  It  is  he  wim,  ignoring  man's  highat  mental  distinctions,  falls  l 
upon  hisanatomy,  and  upon  minor  features  in  his  organisation— n 
for  the  "ascertainment  of  the  place  which  man  occupies  in  Nature  a 
his  relation  to  the  universe  of  tilings;"  hut  really  in  the  endeavonr  I 
prove  a  pel  theory,  wliich  may  or  may  not  be  a  correct  one. 
readers  are  no  doubt  well  aware,  the  author  is  a  i>ann  advocate  of  tl 
theory  of  "  natural  selection  ; "  indeed,  in  tlie  opinion  of  some,  he  on! 
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Darwlns  Danvin.  In  another  work*  he  says  of  Mr.  Darwin*s  theory, 
that  ^*  the  argument  which  applies  to  the  improvement  of  the  horse  from 
an  earlier  stock,  or  of  ape  from  ape,  applies  to  the  improvement  of  man 
from  some  simpler  and  lower  stock  than  man ; "  for  ^*  it  is  perfectly  demon- 
strable that  the  structural  difTerenceii  which  separate  man  from  the  apes, 
are  not  greater  than  those  which  separate  some  apes  from  others." 

In  other  words  he  says,  that  if  the  various  species  of  animab  be  tlie 
result  of  a  progressive  development  from  one  another,  by  tlie  Darwinian 
process  of  "natural  selection/'  he  sees  no  reason  why  man  should  be 
exempted  from  the  operation  of  this  law ;  for  in  his  bodily  structure  he 
is  as  nearly  allied  to  hb  humbler  fellows  as  they  are  to  one  another.  And 
as  regards  the  mental  distinction  between  the  two  (man  and  ape),  our 
author  gets  over  the  difficulty  by  making  the  broad  assertion  that  ^  there 
is  no  faculty  whatever  that  is  not  capable  of  improvement ; "  that  "every 
faculty  being  dependent  upon  strncture  is  varied  and  improved,  with  a 
variation  and  Improvement  in  structure  ;'*  and  that  "  the  attempt  to  draw 
a  psychical  dbtinction"  (between  man  and  tlie  animab  immediately  below 
him  in  the  scale)  "  is  equally  futile,"  for  that  "even  the  highest  faculties  of 
feeling  and  of  intellect  begin  to  germinate  in  the  lower  forms  of  life.'* 

Let  us  now,  for  the  purpose  of  dispassionate  inquiry  into  its  validity,  put 
the  author's  doctrine  as  follows  : — 

Mr.  Darwin  believes  in  the  origin  of  species  by  "  natural  selection." 

With  a  certain  reservation,  Mr.  Huxley  believes  the  same  ;  he  considers  it 
"  the  only  hypothesis  regarding  the  origin  of  species  of  animab  in  general 
which  has  any  scientific  existence"t  and  as  such  he  does  not  hesitate  to  apply 
it  to  the  origin  of  our  race,  inasmuch  as  the  structural  differences  between 
man  and  ape  are  no  greater  than  between  one  ape  and  another ;  and  there 
is  no  dbtinct  line  of  demarcation  in  mnn*s  mental  constitution,  as  compared 
with  the  animab  which  precede  him. 

Remembering,  then,  that  wc  have  so  far  no  proof  thai  one  species  of  ape 
is  derived  from  another^  and  that  wc  arc  not  now  considering  the  question 
of  man's  place  in  the  zoological  system — that  is  to  say,  that  we  are  not 
])rosecuting  our  inquiries  for  the  purpose  of  ascertaining  whether  the 
structural  differences  between  him  and  the  apes  are  sufficient  to  entitle 
him  to  the  zoological  distinction  of  a  kingdom,  class,  order,  or  what  not — 
we  will  now  consider  the  conclusions  at  which  the  author  has  arrived  in 
the  present  volume  conceiving  the  two  forms  of  life,  man  and  ape,  and  our 
readers  shall  judge  whether  or  not  they  are  favourable  to  hb  own  doctrine. 

Let  us  take  his  summing  up  of  the  evidence,  first  as  regards  the  general 
resemblance  between  the  two  forms : — . 

"  In  the  general  pro|K)rtions  of  the  1>ody  and  limbs  there  is  a  remarkable 
difference  between  the  gorilla  and  man,  which  at  once  strikes  the  eye. 
Tlie  gorilla's  brain-case  is  smaller,  its  trunk  larger,  its  limbs  shorter,  its 
upper  limbs  longer  in  proportion  than  those  of  man.'' t 


^  On  our  Knowledge  of  the  CanaM  of  the  P^^nnomiDSk  of  Organic 
Nature.   Ilardwicke. 

t "  Evidence  as  to  Haa's  Plae 

J  /wa:  p.  71. 
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Paflslug  over  that  important  feature,  the  naked  skin,  to  which  the 
author  does  not  seem  to  think  it  necessary  to  refer,  but  which  has  done  at 
least  as  much  as  his  speech  to  bring  into  phty  his  highest  intellectual 
faculties,  we  now  inquire  what  he  has  to  say  in  regard  to  the  extent  of  the 
difference  in  the  capacity  of  the  brain-cases. 

^'  The  lotoc^  man's  skull  has  twice  the  capacity  of  that  of  the  highegt 
gorilla."*  This,  he  tells  us,  loses  much  of  its  systematic  value  when 
viewed  by  the  light  of  certain  other  facts ;  but  as  we  are  not  presuming  to 
decide  between  Professor  Owen  and  our  author  concerning  the  clasnficatory 
value  of  certain  features,  this  supplement  does  not  affect  our  inquiry ;  and 
we  now  proceed  to  seek  information  concerning  the  contents  of  the  brain- 
cases — ^the  human  and  simian  brains  ;  and  we  find  that  ''  it  may  be  safely 
said  that  an  average  European  child  of  four  years  old  lias  a  brain  twice  as 
large  as  that  of  an  adult  gorilla.'* 

Coupled  with  the  psychical  differences  between  the  two,  this  is  rather 
adverse  to  the  transmutation  theory.  But  we  must  not  be  hasty  in 
our  conclusions ;  and  passing  over  many  such  trifling  distinctions  as  a 
tooth,  *^  which  projects  like  a  tusk,"  we  will  try  to  find  a  brief  general 
conclusion  as  to  the  differences  between  Homo  and  Troglodytes.  And  this 
is  frankly  and  clearly  given — ^in  self-defence,  by  the  way, — for  the  author 
tells  us  that  ^'  those  who  endeavour  to  teach  what  nature  so  clearly  shows 
us  in  the  matter  are  liable  to  have  their  opinions  misrepresented  and  their 
phraseology  garbled,  until  they  seem  to  say  that  the  structural  differences 
between  man  and  even  the  highest  apes  are  small  and  insignificant." 

No  one  can,  however,  thus  misrepresent  the  author  in  tliis  instance 
who  says  that  ^^  every  bone  of  the  gorilla  bears  marks  by  which  it  might  be 
distinguished  from  a  corresponding  bone  in  man  ;  and  that  in  the  present 
creation^  at  any  rate,  no  intermediate  link  hndgcs  ota"  the  gap  between 
Homo  and  Troglodytcs.^^^ 

We  place  the  utmost  reliance  upon  Professor  Huxley's  testimony,  for, 
as  every  one  knows,  he  is  a  careful  and  conscientious  observer  and  a  com- 
parative anatomist  of  the  highest  order.  But  tliis  testimony  compels  us 
to  ask  :  If  the  differences  between  them  be  so  vast,  and  there  is  no 
intermediate  link  in  the  present  creation,  upon  what  does  he  base  his 
belief  in  man's  simian  descent — Is  the  link  to  be  found  in  the  records  of 
the  past?  And  at  the  conclusion  of  his  volume  we  find  an  explicit  reply 
to  our  inquiry.  It  is  ^'  that  the  fossil  remains  of  man  hitherto  discovered 
do  not  seem  to  take  us  appreciably  nearer  to  that  lower  pithecoid  form,  by 
the  modification  of  which  he  has  probably  become  what  he  is;" J  and  if 
such  a  link  exists,  he  intimates  that  it  will  probably  have  to  be  revealed 
by  some  **  unborn  palaeontologist." 

In  this  work,  then,  tlio  evidences  of  tlio  ^< probable"  modification  of 
man  from  the  ape  would  appear  to  be  that  the  structural  differences 
between  the  two  are  enormously  great,  and  that  neither  in  the  present 
creation,  nor  in  the  records  of  the  past,  do  we  find  a  link  which  brings  the 


^'  Evidence  as  to  Man's  Place  in  Nature,  p.  77. 
t  Ibid.  p.  104.  X  Ibid.  p.  159. 
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two  appreciably  nearer  to  one  another  !  Upon  what,  then,  docs  Professor 
Huxley  found  his  belief  in  our  ^'  probable  "  descent  from  the  apes  ? — and 
although  wo  give  him  the  benefit  of  his  own  word  ^'probable,"  Ft  is  a 
probability  convoyed  to  the  world  in  sucli  terms  as  to  admit  of  little  doubt 
that  in  the  author's  mind  it  is  a  conviction. 

His  theory  is  based  upon  another  that  is  probable — namely,  that  of 
Darwin, — a  theory  which  the  originator  does  not  see  his  way  clear  to 
apply  to  man  ;  although,  as  Professor  Huxley  very  properly  remarks,  *'  if 
Darwin's  views  are  sound,  they  apply  as  much  to  man  as  to  the  lower 
animals."  Nevertheless,  Mr.  Darwin  is  discreet,  and  *'  has  said  nothing 
about  man  in  his  Vook."^ 

But  our  author  docs  apply  Darwin's  theory  to  man,  for  he  accepts  it  as 
proved,  subject  to  the  production  of  a  new  species  by  artificial  selection, 
which  will  render  the  same  process  by  natural  selection  probable.  As  we 
liave  already  stated,ttlie  production  of  a  new  species  by  artificial  selection 
has  not  yet  been  attained,  although  in  the  experiments  made  with  this 
object,  a  hundred  and  fifty  new  varieties  have  been  derived  from  one 
originsil  stock. 

If  any  of  our  readers,  then,  will  take  the  trouble  to  compare  the 
author's  two  works  which  we  have  been  reviewing,  they  will  find  his 
argument  on  the  ape-origin  of  man  to  run  thus.    In  the  first : —  X 

*^  New  and  marked  varieties  may  be  produced  by  artificial  selection. 
Artificial  selection  occurs  in  nature,  and  it  looks  very  much  as  though  all 
species  had  been  produced  in  the  same  way,  for  their  exbtence  cannot 
be  otherwise  accounted  for.  This  being  the  only  rational  theory,  I  accept 
it,  subject  to  the  production  of  an  artijlcial  species." 

Tlien,  in  the  work  before  us : — 

**  I  will  now  show  you  tliat  the  differences  between  apes  and  men 
are  no  greater  than  between  apes  and  apes;  that  they  therefore  come 
within  the  range  of  Dai'wlu*s  law,  and  that  one  is  probably  a  modi- 
fication of  the  other  by  transmutation.  The  differences  between  apes 
and  men  are  enormous,  and  neither  in  the  present,  nor  in  tlio  records 
of  the  past  history  of  nature  do  we  find  any  intermediate  form  to 
bridge  over  the  gap  between  them ;  but  according  to  Darwin's  theory, 
which  I  have  accepted,  subject  to  the  artificial  production  of  a  new  species 
(which  will  satisfy  me  that  all  species  are  the  result  of  ^  natural  selection ') 
man  is  probably  descended  from  the  ape;  and  probably  some  unborn 
paleeontologist  will  discover  the  missing  link."  § 

This,  Professor  Huxley,  **  may  be  truth,  but  it  is  not  evidence." 

We  would  not  for  a  moment  deny  that  Mr.  Darwin's  theory  of  transmuta- 
tion by  natural  selection  is  deserving  of  all  the  attention  that  has  been,  or 
can  be  bestowed  upon  it  by  natui-albts ;  and  that  whether  the  law  be  partially 


*  Lectures  to  Working  Men,  p.  153. 
t  Popular  Science  Review,  No.  VII.  p.  392. 
i  Lectures  to  Working  Men. 

^  Of  course  these  inverted  commas  do  not  denote  that  we  are  using  the 
author's  words. 

a  u  ^ 
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or  wholly  true,  or  whether  it  be  false,  its  aathor  has-  already  contributed 
a  noble  chapter  to  the  history  of  nature.  So  may  our  author's  Tiews 
in  regard  to  man's  simian  descent  prove  to  be  correct,  but  at  present  his 
reasoning  on  the  subject  can  only  be  compared  to  that  of  tlie  servant- 
maid,  who  was  asked  by  her  mistress  why  she  had  placed  the  oysters 
out  in  tlic  yard  to  be  eaten  by  the  cats  ?  Her  reply  was  that  there  were 
no  cats  about ;  and  when  her  mistress  inquired  how  she  knew  that, 
her  ready  response  was,  '<  because,  if  there  had  been  any  cats  about,  she 
would  not  liave  put  out  the  oysters."  The  author  may  imagme  that  we 
quote  this  anecdote  in  a  satirical  vein  ;  but  it  is  not  so.  It  occurred  to 
us  as  an  apt  illustration  in  common  life  (and  he  has  advised  his  pupils  thus 
to  test  such  arguments)  of  the  substitution  of  intuitive  impressions  for 
calm  and  unprejudiced  investigation. 

Such  reasoning  may  be  expected  fi*om  those  who  are  unaccustomed  to 
dispassionate  inquiry,  but  we  do  not  expect  to  meet  with  it  in  such 
works  as  this. 

And  the  author  does  not  content  liimself  with  applying  Mr.  Darwin's 
theory  to  tlie  ape-origin  of  man.  He  speaks  of  new  *'  systems  of  theology 
or  philosophy,"  propounded  from  time  to  time  by  men  of  genius,  leaving 
his  readers  in  doubt  as  to  whether  they  must  include  Darwin's  theory  in  the 
first  or  second  system.  Whether  or  not  Professor  Huxley  lays  claim  to  the 
autliorship  of  a  new  doctrine,  he  certainly  propounds  one  which  partakes  of 
the  character  both  of  a  neosophy  and  of  a  neology  ;  and  although  we  find  it 
somewhat  difficult  to  make  out  exactly  what  are  his  dogmas,  we  shall  endea- 
vour to  put  them  into  a  shape  '^  convenient  for  common  purposes,"  as  he 
has  done  those  of  Mr.  Darwin—  with  this  difference,  tliat  we  shall  adhere 
as  closely  as  possible  to  our  author's  own  words,  and  let  them  speak  for 
themselves.  From  his  two  recent  works  we  thus  extract  the  substance  of 
his  teachings : — 

On  the  Universe  in  general. 

All  the  phenomena  of  the  universe  have  been  produced  alone  by  <<  wliat 
are  termed  sccondai'y  causes."^' 

Ist.  On  Organic  Nature. — The  first  creation  of  organic  matter  is  a  mystery 
which  man  is  unable  to  solve,  owing  to  the  finite  and  restricted 
character  of  his  faculties.t 

2nd.  Organic  matter  was  created  with  cei-tain  properties,  known  as  ata- 
vism and  variability ;  tlie  first  l)eing  a  tendency  in  the  parental 
organisms  to  reproduce  themselves  in  all  their  features ;  J  the 
second  a  tendency  in  the  offspring  to  vary  from  tlie  original  stock. 
And  the  interaction  of  these  properties  of  organic  matter,  with  all 
the  conditions  of  existence,  vital  and  physical,  which  afi^ct  organ- 
ized forms,  has  caused  all  the  phenomena  of  oi*ganic  nature.§ 


^  "Evidences,"  p.  108.  f  Lectures,  p.  1.35. 

I  Lectures.    Compare  p.  89, 1.  9  and  10 ;  and  21,  &c. 
§  Lectures,  p.  137. 
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drd.  From  the  foregoing  general  laws,  it  is  obvious  iliat  eyery  spedcs  of 
organized  being  is  a  transmutation  of  some  previously  existing 
species;  and  there  is  no  absolute  structural  line  of  demarcation 
between  any  group  and  any  other^  all  being  connected  together  by 
some  transitional  link.* 

Of  Matter  and  Mind  generally, -  -AH  forces,  vital  and  physical,  of  mind 
or  matter,  are  "  co-ordinated  t«rms  of  nature's  great  progression  from  the 
formless  to  the  formed,  from  the  inorganic  to  the  organic,  from  blind 
force,  to  conscious  intellect  and  will."  f 

Of  Sensation  and  Intellect. — What  has  been  stated  of  the  physical 
transmutation  of  the  animal  races  applies  also  to  their  psychical  or  mental 
qualities  ;  and  **  even  the  highest  faculties  of  feeling  and  intellect  begin  to 
germinate  in  lower  forms  of  life."  J 

Ox  Max. 

1st.    ]\[au  is  probably  an  improvement  of  some  simpler  and  lower  animal 

form  § — ^probably  of  one  of  the  apes. 
2\u\,  There  is  a  vast  gulf  between  civilized  man  and  the  brutes.    In  the 

present  creation  there  is  no  link  to  connect  Homo  and  Troglodytes ; 

and  if  ever  there  has  been  such  a  link,  it  remains  to  be  discovered 

by  posterity.il 
8rd.  Tliere  is  no  absolute  psychical  or  mental  distinction  between  man  and 

the  animals  immediately  below  him  in  the  scale.^T 
4tli.  Man  is  "  M<?  onfy  consciofisfy  intelligenl  denizen  of  this  world,**  ^^ 
5th.  Ic  is  the  faculty  of  intelligihle  and  rational  speech^  which   he  alone 

possesses   (and  tlie  experience  he  has  thereby  accumulated)  that 

has  placed  htm  in  this  high  position  amongst  animals.ff 
Gth.  The  experience  which  he  accumulates  during  **•  the  secular  (leviod  of 

])is    existence,*'  through  the   instrumentality  of  his  speech   and 

an   occasional  ray,  which  he  thereby  reflects  from  "the  infinite 

source  of  truth,"  liave  transfigured  him  from  his  grosser  nature  and 

placed  him  in  his  high  position.  1% 

Some  of  our  readers  w^ill,  no  doubt,  bd  very  much  astonished  at 
these  doctrines  ;  and  wc  confess  that  we  are  the  same  ;  but  it  is  not  our 


*  Compare  Lectures,  p.  143,  last  par. ;  p,  153,  2nd  par. ;  and  "£vi* 
dences,"  p.  109,  last  par. 

t  "  Evidences,"  p.  108.  +  Ibidy  p.  100. 

§  We  say  "  probably,"  that  we  may  not  be  accused  of  exaggerating  the 
author*s  views ;  but  a  reference  to  p.  109,  par.  2,  will,  we  think,  cause  our 
readers  to  say  we  might  safely  have  omitted  the  word. 

**  Evidences,"  p.  104,  par.  1 ;  p.  110,  par.  1  ;  and  p.  150. 


II  Uul,  p.  109,  par.  4.  *"  Uid.  p.  110,  par.  1. 

tl  "  Evidences,"  p.  112  ;  and  "Lectures  to  Working  Men,"  p.  155,  par.  3. 

+t  find.  p.  112.  The  text  is  not  very  clear,  but  we  have  endeavoured  to 
extract  the  author's  meaning.  If  we  have  not  succeeded,  the  fault  does 
not  rest  with  us. 
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business  to  be  astonishedy  but  to  deal  calaily  witli  them  from  a  pbiloso- 
plucal  and  not  from  a  theological  point  of  view  ;  and  thia  we  shali 
endeavour  to  do  as  briefly  as  possible. 

If  we  believed  that  the  author  meant  by  his  broad  declaration  concemiDp^ 
^'  all  the  phenomena  of  the  universe,"  that  all  material  operations  in  nature 
are  carried  on  through  the  instrumentality  of  secondary  causes,  we  should 
(as  would  most  of  our  readers)  quite  agree  with  him,  and  sliould  experi- 
ence some  surprise  that  lie  considers  it  necessary  to  tell  the  world  so ;  but 
from  the  mode'in  which  he  braces  together  '* blind  force"  and  "  conscious 
intellect  and  will,"  which  he  regards  as  **  co-ordinated  terms  in  nature's 
great  progression,"  we  are  not  able  to  put  this  construction  on  his  words* 

Let  us  for  an  instant  test  the  accuracy  of  this  generalization,  which  we 
can  do  without  departing  from  the  iield  of  scientific  inquiry. 

Heat,  as  we  understand  it,  is  a  *^  mode  of  motion  ;"  and  when  a  moving 
material  form  comes  to  a  standstill,  or  when  it  changes  its  nature,  motion 
ceases,  and  becomes  converted  or  trausfonned  into  heat,  and  vice  versd.  In 
like  manner,  according  to  the  author's  general  law,  when  an  individual  brain 
ceases  to  act  as  a  brain,  that  particular  mode  of  action,  tliought  or  intellect, 
ce<ucs  to  be;  and  the  matter  having  been  converted  into  a  plant,  the  action 
of  thought  becomes  growth,  and  the  brain  no  longer  thinks,  but — say,  as  a 
cabbage — ^grows. 

If  the  author  meets  us  by  stating  tliat  he  lias  not  denied  the  independent 
existence  of  thought  or  intellect — that  the  matter  of  the  brain  ovXj  grows^ 
just  as  it  afterwards  grows  in  the  cabbage — then  we  must  inquire  what  he 
means  when  he  says  elsewhere*  that  "  all  functions,  intellectual,  moral, 
and  others,  are  the  expression  or  the  result  in  the  long  run  of  structures, 
and  of  the  molecular  forces  which  they  exert." 

We  sliall  be  glad  to  hear  that  he  means  something  that  we  have  been 
unable  to  discover  ;  meanwhile  we  must  take  his  meaning  to  be  as  above 
stated,  and  turning  to  liis  neosophy  for  **  evidences  "  of  the  truth  of  this 
doctrine,  we  find — ^what  ? 

First, — That  man  has  a  secular  period  in  his  existence. 

Then  is  his  spiritual  existence  that  of  a  cabbage  or  cauliflower? 

Secondly, — That  he  reflects  occasional  rays  from  the  "  source  of  truth," 
which  rays  have  transfigured  his  nature. 

Then  wliat  becomes  of  these  rays,  or  of  their  influence  on  him,  after  his 
brain  has  ceased  to  reflect  them?  Do  thoy  also  act  in  tlie  turnip  or 
broccoli  ^ 

And  again,  tlic  new  pliilosophy  teaches  that  "  the  highest  faculties  of 
feeling  and  Intellect  begin  to  germinate  in  lower  forms,"  and  that  tliere  is 
"  no  mental  distinction  between  man  and  the  animals  wliich  immediately 
precede  him  in  tlie  scale  (a  generalization  which  the  author  is  shrewd 
enough  to  perceive  to  bo  indispensable  to  the  complete  acceptance  of  his 
physical  teachings). 

But  what  evidence  have  we  of  the  truth  of  these  broad  assertions  ?  Is 
it  to  be  found  in  the  statement  that  "man  is  the  only  conscio^ish  intelligent 
denizen  of  the  world?"  or  that  he  alone  is  capable  of  "rollocting  rays 


*  Lectures,  p.  AHy  par.  2. 
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from  the  source  of  truth?" — ^truths  which  have  therefore  no  tmstence  for 
the  humY)ler  creatures  placed  under  his  care  and  presented  to  him  for  his 
purposes. 

If  we  were  to  treat  our  author^s  doctrines  as  he  has  treated  the  cautious 
teachings  of  Mr.  Darwin,  we  should  ask  him  why,  in  that  admirahle 
monograph  which  he  published  some  years  since  In  the  Microscopical 
Journal^  of  an  infusorial  fonn,  "  Disteria,"  he  said  nothing  of  its  lores  or 
of  its  hates  ?— for  the  "  gf»rm"  of  love  should  exist  even  in  its  microscopical 
bosom ! 

In  what  "  lower  form  "  does  that  faculty  germinate  which  enables  man 
to  comprehend  and  admire  the  harmony  of  the  universe  and  the  wisdom 
of  its  Maker  ? 

But  the  author's  distinctions  and  designations,  when  he  travels  out  of 
his  own  sphere,  are  most  mysterious,  and  often  contradictory.  Granted 
that  man  is  the  only  animal  possessing  intelligible  and  rational  speech 
(another  very  decided  distinction  between  him  and  the  lower  animals), 
what  are  we  to  understand  by  "  rational "  speech  ?  Suppose  the  speech  of 
the  parrot  had  been  ever  so  perfect,  or  that  the  gorilla  had  been  endowed 
with  this  attribute ;  would  it  have  enabled  them  to  accumulate  experience! 
Or  if,  on  the  other  hand,  these  animals  had  possessed  such  mental  qualities 
as  are  now  the  heritage  of  man  only,  but  no  speech,  would  they  not  have 
risen  in  the  scale  of  intelligence  ?  May  not,  even  now,  a  **  dumb  "  animal, 
a  cat  or  an  elephant,  be  taught  to  perform  rational  acts,  in  consequence  of 
its  possessing  certain  lower  psychical  qualities  in  common  with  man  ?  What 
has  speech  done  to  render  man  "  consciously  "  intelligent  1  what  can  it  have 
done?  We  would  ask  the  author  to  say  frankly,  is  it  not  ofi«of  the  many 
media  through  wliich  human  reason  and  human  will  act ;  and  according 
to  every  principle  that  he  has  enunciated,  is  not  ** rational  speech"  a 
misnomer  ? 

Whichever  way  he  turns  he  convicts  himself  of  inaccurate  reasoning. 
If  man's  ^^  rational "  speech  be  something  distinct  from  the  utterances  of 
the  lower  animals,  and  is  rendered  so  by  the  possession  of  reasorty  then 
there  is  a  distinct  line  of  demarcation  between  them,  which  cannot  be 
bridged  over  by  the  discovery  of  the  fossil  bones  of  "  an  ape  more  anthro- 
poid,"* or  "  of  a  man  more  pithecoid."t  I^>  on  the  other  hand,  man'owea 
his  reason  to  his  speech  (as  the  author  would  have  us  infer),  then  whence 
have  those  animals  derived  their  reasoning  faculties,  which  possess  no 
speech,  and  why  are  those  having  imperfect  modes  of  utterance  not  more 
rational  than  those  which  have  next  to  none  ?  And  again  we  ask,  how  can 
man  through  his  speech  have  become  *^  comdousfy**  intelligent,  whilst  all 
his  lower  companions  have  remained  unconscious  of  their  intelligence  ? 

But  we  will  not  pay  our  readers  the  sorry  compliment  to  suppose  that  in 
studying  this  ncosophy,  they  will  not  be  capable  at  once  of  distinguishing 
between  facts  and  well-grounded  theories,  and  accommodating  general- 
izations ;  and  we  must  repeat,  therefore,  in  somewhat  different  terms,  caUed 
forth  by  the  appearance  of  this  second  work  of  Professor  Huxley's,  our 
reason  for  thus  analyzing  his  doctrines. 


*  Man-like.  t  Ape-like. 
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They  defeat  what  appears  to  ns  to  be  their  anthoi^a  m<itl  laudable 
object,  namely,  to  secure  to  all  men  freedom  of  thought  and  ezpreaaion  on 
scientific  matters ;  for  in  trespassing  so  mdely  and  inconsiderately  beyond 
the  limits  of  scientific  inquiry,  and  indulging  in  wild  speculations,  he 
rather  impedes  than  facilitates  the  progress  of  Truth. 

Let  us  remind  him,  that  if  the  organ  of  speech  had  been  man's  chief 
characteristic,  he  would  not  have  been  what  he  is.  Guided  by  tradition 
alone,  the  multituiie  would  have  heard  with  satisfaction  of  an  mU^'^Uhfi 
in  Jermyn  Street,  and  no  scientific  inciuirer  would  have  beeH'hereafter  safe 
from  martyrdom. 

But  arc  not  such  doctrines  as  we  find  in  this  work  calculated  to  justify 
intolerance  ?  Do  they  not  give  a  colouring  of  justice  to  the  anathemas 
which  are,  from  time  to  time,  launched  against  fi'ee  scientific  inquiry  ? 
We  think  they  do,  and  our  readers  must  decide  for  themselTes. 

If,  tlien,  it  l>e  the  desire  of  the  author  and  others  (for  he  is  net  the 
only  one  to  whom  we  could  refer,  who,  under  the  guise  of  an  iconoclast 
appears  to  throw  doubt  upon  the  evidences  of  design,  and  upon  the  all- 
liei-VAcling  influence  of  a  First  Cause,  in  every  natural  phenomenon)— if,  we 
say,  it  be  the  desire  of  the  author,  and  others  holding  a  high  position  in 
the  scientific  world,  to  see  the  veil  of  superstition  withdrawn  from  human 
eyes,  and  tlie  reign  of  reason  ushered  in,  we  recommend  them  to  let  the 
*^ scalpel"  alone,  and  to  allow  the  force  of  reason  to  burst  the  larval 
investiture  of  the  age.  He  who  teaches  the  insect  to  free  itself  from  the 
pupa-case,  will,  at  thfi  proper  timc^  aid  mankind  in  its  efforts  in  the  same 
direction. 

This  operation  tlie  autlior  can  most  effectively  facilitate,  by  pusliing  on  in 
his  admirable  and  careful  physical  investigations,  without  importing  into 
his  works  speculative  theories  and  doctrines  which  have  all  tlie  imperfec- 
tions, without  any  of  the  moral  exceUences  of  those  **  superstitions  "  that 
they  seek  to  supplant — dogmas  which  possess  neither  the  recommendation 
of  convincing  the  reason,  nor  of  appealing  to  the  heai-t. 


Halt  cotrnt/rivd  iis  a  MthU:  of  Malutu,     \\s   l)i:.  J.  Tyndall,  F.R.S. 

THE  author  of  this  excellent  and  interesting  book  states  at  the  outset 
that  he  has  in  it  "endeavoured  to  bring  the  rudiments  of  a  new 
philosophy  within  the  reach  of  a  person  of  ordinary  intelligence  and 
culture."  This  statement  is,  we  think,  open  to  some  explanation  or 
correction  with  respect  to  the  phrase  "  a  new  philosophy,"  especially  as  it 
is  placed  at  the  very  outset  of  the  work.  The  phrase  manifestly  refers 
to  the  view  that  heat  is  "  a  mode  of  motion/' 

To  persons  unacquainted  with  the  ])reRent  literature  of  the  science  of 
heat,  or  of  the  j)hy8ical  forces  in  general,  such  a  view  may  perhaps  be 
new ;  but  to  tliose  who  have  perused  the  writings  of  Faraday,  or  par- 
ticularly Grove,  in  his  well-known  work  on  "The  Correlation  of  the  Physical 
Forces,"  or  of  Ilelmlioltz,  Carpenter,  and  various  other  writers  on  the 
physical  forces,  heat,  &c.,  such  a  view  is  not  new,  being  abundantly  and 
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prominently  mentioned  in  those  works;  and  it  ia  leea  new  to  soientific 
men^  all  of  whom  have  long  lieen  familiar  wiUi  the  idea  of  forces  being 
**  modes  of  motion."  The  phrase  is  not^  however,  repeated  in  other  parts 
of  the  book*  We  consider  that  liad  the  words^  the  modem  philoacphy  of 
heaty  or  the  modem  philosophy  of  force  cs  applied  to  keat,  been  substituted  for 
the  words  **  a  new  philosophy,"  tlie  real  facts  of  the  case  would  have 
been  more  accurately  described.  The  autlior  lias,  however,  in  tliis 
excellent  book,  made  this  view  of  the  nature  of  lieat  more  popular  and 
more  demonstrable,  by  illustrating  it  with  many  beautiful  experiments  of 
his  own  and  of  other  investigators,  some  of  which  are  new  ones* 

At  page  2,  the  author  says,  *^  For  by  mastering  the  laws  and  relations 
of  heat,  we  make  clear  to  our  minds  the  interdependence  of  natural  ibrces 
generally."  This  statement,  tliough  perfectly  true,  and  applicable  to  the 
science  of  heat,  is  equally  true  and  applicable  with  regard  to  each  of  the 
physical  forces ;  and  indeed  it  is  correct  of  knowledge  in  general  that  a 
perfect  acquaintance  witli  any  one  branch  disclases  to  us  the  inter- 
dependence of  all  branches  of  kuowleilge  upon  each  other,  and  the  general 
principles  of  that  natural  dependence  and  connection. 

The  experiments  of  trailing  water  by  heat  of  friction  (|m^e  10)  ;  of 
igniting  a  mixture  of  air  and  bi-sulphide  of  carbon  by  suddenly  condensing 
it  in  a  glass  syringe  (page  20) ;  of  melting  fusible  alloy  by  rotating  it 
rapidly  l)etween  the  poles  of  a  ]K>werful  electro-magnet  (page  37)  ;  of  the 
contraction  of  india-rubber  by  heat  (i>age  Ui\) ;  and  the  rotation  of  metallic 
balls  by  means  of  a  voltaic  current  (page  104) ;  some  of  which  appear  to 
be  of  the  author's  own  devising,  are  carefully  described  and  admirably 
illustrated. 

We  were  sorry  to  sie  (pnges  1'2Vb  tu  1.11),  under  the  headings  **  Cileneral 
Laws  of  Professor  J^rl^es,"  and  "  Laws  tested  ex|>erimeutally,"  the 
comparison  again  brought  forward  of  the  author's  more  accurate  con- 
clusions with  the  less  accurate  ones  of  Professor  Forbes  req>ecting  the 
vibrations  produced  by  the  contact  of  bodies  of  different  temperatures ; 
because  having  once  shown  (**  Philosophical  Transactions  of  tlie  Royal 
Society,"  Part  I.,  1054)  that  the  conclusions  arrived  at  by  Professor 
Forbes  were  incon-ect,  and  having  republished  tlie  paper  in  full  in  the 
** Philosophical  Magazine,"  July,  1854,  and  again  in  the  form  of  a  lecture 
at  the  Royal  Institution,  Jan.  27, 1054,  it  appeared  unnecessary  to  repeat 
tlie  results  in  that  form ;  the  accurate  conclusions  might  liave  been 
described,  and  tlie  refutation  of  Professor  Forbes  omitted. 

In  Lecture  VIII.  (page  248)  and  its  appendix  (page  270),  is  a  clear  and 
full  description  of  tliat  most  interesting  experiment,  the  causing  a  flame 
of  hydrogen  burning  in  a  glass  tube  to  emit  a  musical  sound,  by  pitching 
the  voice  to  it  at  a  distance  in  a  proper  note,  and  also  causing  that  sound  to 
cease  by  similar  means. 

In  various  parts  of  his  book  the  author  largely  employs  mental  imagery 
for  the  purpose  of  illustrating  his  views,  lie  speaks  of  the  swinging  of 
atoms  (page  250)  ;  clashing  of  atoms  (page  51) ;  friction  of  atoms  against 
pure  space  (page  30) ;  the  electric  current  knocking  against  the  atoms, 
and  imparting  its  motion  to  them  (page  212)  ;  tlic  passage  of  atoms  from 
state     of  freedom  to  a  state  of  l)ondage  (page  15n)  ;  the  falling  of  atoms 
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down  great  precipices  (pages  149,  150) ;  Ac.,  &e^  as  though  he  could 
actually  see  the  atoms  and  distinctly  follow  thdr  moTements, 

It  is  desirable,  and  even  necessary,  for  the  purposes  of  scientific 
investigation  and  discovery,  to  habituate  the  mind  to  a  great  variety 
of  hypotheses,  both  abstract  and  otherwise,  and  to  employ  such  images 
respecting  the  motions  of  atoms,  &c.  as  tools  in  the  daily  work  of  scientific 
discovery ;  but  we  think  such  imagery,  even  though  it  be  the  most 
accordant  with  known  facts,  is  not  very  suitable  for  conveying  Inform^ 
tion,  because  of  the  great  liability  of  unscientific  persons  to  treat  such 
conceptions  as  though  they  were  real  facts. 

The  book  as  a  whole  is  beautifully  written,  and  highly  interesting  on 
account  of  the  number  of  good  experiments  contained  in  it.  It  is  the 
most  popular  exposition  of  the  d3'namtcal  theory  of  heat  that  has  yet 
appeared.  It  contains  the  substance  of  the  chief  of  the  author's  original 
investigations  in  the  science  of  heat,  particularly  a  valuable  one  on  the 
action  of  gases  upon  radiant  heat,  which  we  have  not  space  to  criticise 
further  than  to  observe  that  though  not  equal  in  degree  of  originality  to 
the  '^'Experimental  Researches  in  Electricity"  of  his  greatly  talented 
predecessor,  it  represents  a  very  large  amount  of  labour,  and  manifests  a 
high  degree  of  accuracy  in  a  very  difficult  subject. 


HtJiis  on  the  FonniUion  of  Local  Museums.     By  tlie  Treasurer  of  the 
Wimbledon  Museum  Committee.    London  :  Ilardwicke. 

IT  is  every  year  becoming  a  question  of  greater  importance  how  to  find 
suitable  employment  for  the  increased  intelligence  of  the  working 
classes.  Mr.  Toy n bee  has  solved  the  question  in  his  own  way :  he  says, 
the  educated  population  of  our  parishes  are  surrounded  by  an  inexhaustible 
profusion  of  objects  adapted  to  improve  and  to  gratify  the  understanding, 
and  3'et,  for  want  of  some  plan  of  stimulating  inquiry  and  observation, 
these  treasures  remain  almost  unknown.  His  little  book,  which  is  WTitteu 
in  a  thoroughly  practical  style,  contains  an  account  of  a  successful  attempt 
to  establish  in  Wimbledon  a  museum  upon  a  plan  which  the  author  hopes 
may  be  found  applicable  to  the  formation  of  similar  institutions  throughout 
the  country. 

The  feature  which  gives  the  present  work  an  especial  interest  is  its 
advocacy  of  purely  local  collections.  On  this  point  the  author  gives  the 
views  of  Professor  E.  Forbes :  "It  is  to  the  development  of  the  provincial 
museums  that  I  believe  we  must  look  in  future  for  tlie  extension  of  intel- 
lectual pursuits  throughout  the  land."  "  When  a  naturalist  goes  from  one 
country  into  another,  his  first  inquiry  is  for  local  collections.  He  is 
anxious  to  see  authentic  and  full  cabinets  of  the  productions  of  the  regions 
he  is  visiting.  He  wislies,  moreover,  if  possible,  to  study  them  apart,  not 
mingled  up  with  general  or  miscellaneous  collections,  but  distinctly 
arranged  with  special  reference  to  the  region  they  illustrate.  In  almost 
every  town  of  any  size  or  consequence  he  finds  a  public  museum ;  but  how 
often  does  he  find  any  part  of  that  museum  devoted  to  the  illustration  of 
the  productions  of  the  district  ?    The  very  feature  which,  of  all  others, 
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would  give  ititerest  and  value  to  the  coUectiouSy  which  would  render  it 
most  useful  for  teaching  purposes,  han,  in  most  instances,  been  omitted,  or 
so  treated  as  to  he  altogetiier  useless.*' 

The  Wimbledon  committee  seem  to  hare  resolved  tliat  this  cliarge  should 
not  apply  to  thorn  :  their  museum  is  designated  to  *^  consist  solely  of  such 
objects  of  interest  characteristic  of  Wimbledon  and  its  neighbourhood  as 
may  be  found  witliin  a  radius  of  five  milos  from  the  parish  church ;"  and 
though  the  district  is  an  ordinary  one,  tlie  committee  are  encouri^d  by 
being  reminded  that  ^^  the  end  of  a  local  museum  is  not  the  exhibition  of 
rare  and  so-cnlltid  curious  objects;  but  to  develope  and  foster  in  the  minds 
of  all  classes  of  people  an  interest  in  the  common  objects  of  nature  which 
surround  tlicm/'  On  the  willingness  of  the  labouring  classes  to  avail 
themselves  of  such  opportunities  as  may  1)o  given  them  for  t]ie  study  of 
natural  history,  the  present  work  contains  some  interesting  and  gratifying 
remarks.  The  author,  *^  when  busy  among  and  intimate  with  many  of 
the  poor  of  London,  distributed  to  several  families  small  Wardian  case^, 
and  though  of  a  very  humble  character  doubtless  to  tlie  benevolent  mind 
of  their  inventor,  not  unacceptably  still  retaining  his  name.  These 
Wardian  cases  consisted  pf  an  old  soup-plate  containing  some  mould,  a  few 
sprigs  of  lycopodium,  or  small  ferns,  and  a  bell-glass  about  six  inches 
broad  and  eight  high.  In .  these  glasses  the  poor  were  supplied  with  a 
constant  view  all  the  year  round  of  the  purest  green  leaves  and  tlie  grace- 
ful  forms  of  the  slender  stems  bearing  them.  He  (the  author)  will  not 
soon  forget  the  delight  with  which  these  presents  were  received,  especially 
by  the  sick  and  bed-ridden,  how  affectionately  they  were  watched,  how 
they  fonned  the  subject  of  pleasant  conversation  time  after  time,  and  how 
some  were  to  be  seen  carefully  guarded  after  ten  years'  gratification  had 
been  derived  from  them.  Tlie  price  of  these  cases  was  aliout  one  shilling 
each." 

I^Iany  suggestions  are  given  to  facilitate  the  establishment  and  arrange* 
ment  of  local  museums.  The  author  recommends,  as  a  preliminary  measure, 
the  holding  of  a  "  cliat-meeting,"  which  he  thus  describes :  ^^  A  chat- 
meeting  is  a  simplification  of  a  soiree  or  a  converaatume.  It  originated  in 
the  idea  that  many  parishioners  having  in  their  homes  interesting  objects^ 
the  examination  of  which  would  afford  pleasure  and  instruction  to  their 
fellow-parishioners,  would  on  certain  occasions  gladly  take  these  objects  to 
a  room  appointed  for  the  purpose,  and  display'  and  explain  them.  Suppose 
half  a  dozen  parlsliioners  to  bring  objects  on  a  certain  evening,  each 
parishioner  taking  a  table,  and  in  a  quiet  cliatty  way  showing  and 
describing  to  liis  brother  parisliioners  the  objects ;  one  exhibitor  would  not 
interfere  with  another,  and  several  i^leasant  chats  might  go  on  at  the  same 
time  at  different  tables:  this  constitutes  a  cliat-meeting,  and  with  ordinary 
care  and  scarcely  any  trouble,  a  chat-meeting  may  be  made  very  agreeable, 
entertaining,  and  useful." 

Tlic  work  concludes  with  a  description  of  tlie  apparatus  needed  for  the 
collection  and  examination  of  natural  objects,  and  a  classified  list  of  the  more 
useful  and  recent  works  on  tlie  animal,  vegetable,  and  mineral  kingdoms. 

We  have  seldom  read  a  book  more  exclusively  directed  to  a  single  good 
purpose  than  the  present.    No  display  of  learning  is  made,  no  favourite 
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theory  is  upheld  ;  objections  are  answered  and  suggestions  madc^  all  in  the 
simplest  possible  way ;  the  author's  name  has  to  be  incidentally  made  out 
by  a  reference  to  a  list  of  the  committee :  not  to  gain  applause,  but  to  be 
useful,  is  eyidently  his  aim,  and  we  need  hardly  nny  that  we  heartily  wish 
him  success. 


North  Yorkshire  ;  tStudies  of  its  Botany ,  OeoKo^^  Climate,  and  Phj^sical 
Geography.  By  John  Gilbert  Bakf.r.  Longmans.  18C3.  8vo., 
pp.  353. 

TniS  is  the  most  philosophical  attempt  at  a  locitl  flora  which  has  yet 
been  produced  ;  a  really  noteworthy  work,  which,  although  treating 
largely  of  geolog}'  and  kindred  topics,  must  be  regarded  essentially  as  a 
botanical  book.  It  is  in  nowise  a  popular  treatise,  nor  is  it  abstmse,  yet 
thoroughly  scientific  ;  the  author  l)eing  an  original  observer,  who  is  content 
to  write  objectively,  simply  recording  his  facts  in  logical  sequence,  leaving 
the  reader  to  make  his  own  inferences.  Hence  the  several  sections  are  so 
far  complete  in  themselves,  that  their  consecutive  dependanoe  is  b}'  no 
means  clear  at  a  glance ;  the  3'oung  geologist  and  l)otanist,  the  scientific 
tourist,  local  resident^  and  biological  philosopher  might  each  suppose  the 
book  maile  for  his  special  use.    Altogether  it  is  well  done. 

The  work  is  divided  into  three  paiis ;  in  the  first  of  which  the  geology, 
climate,  and  soils  are  treated  with  a  view  to  their  influence  on  the  flora  ; 
in  the  second  part  are  given  the  physical  geography  and  topography, 
showing  the  localities  and  conditions  under  which  the  rarer  plants  occur  ; 
and,  lastly,  the  botany,  in  which  the  flora  is  given  in  its  relations  to  all 
these  preceding  circumstances. 

As  the  studies  on  which  it  is  founded  have  for  the  most  part  been  made 
in  the  field,  it  is  rather  a  book  for  out-door  use  and  subsequent  reference 
than  one  of  those  tourists*  guides  which  beguile  the  hours  of  travel. 

The  chapter  on  geology  is  illustrated  with  a  capital  geological  map, 
coloured  to  show  all  the  important  stratigraphical  divisions.  But  the  text 
confines  iUelf  to  describing  the  physical  features — subdivisions  of  strata, 
their  thicknesses  and  trimmings  out,  appearance  in  the  country,  quarries 
and  places  where  well  seen— omitting  all  reference  to  the  fossils  and 
theoretical  parts  of  the  science. 

The  climatology  also  has  a  coloured  map,  showing  the  zones  of  altitude 
into  which  the  Riding  may  be  divided,  which  become  the  more  interesting 
as  corresponding  for  the  most  part  with  the  limits  of  geological  formations. 
The  text  gives  abundant  information  on  the  zones,  temperature,  rainfall, 
winds,  &c.,  with  some  account  of  the  influences  of  these  on  cultivation 
and  the  indigenous  flora. 

The  chapter  on  soils  also  has  a  coloured  map,  indicating  the  hardness 
and  power  of  absorbing  moisture  of  the  diflerent  parts  of  the  district, 
outlines  which,  as  might  be  expected,  correspond  with  those  of  geological 
deposits.  These  conditions  necessarily  aflect  climate  and  physical  geo- 
graphy, and  arc  indispensable  to  understanding  the  distribution  of  the 
flora. 
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The  second  part  of  the  book  is  illustrated  with  a  map  coloured  to  show 
the  districts  drained  by  the  several  riven.  Here  the  author  conducts  the 
tourist  about  from  dale  to  dale,  pointing  out  the  beauties  of  the  scenery, 
its  geological  aspects,  shows  where  rare  plants  may  be  gathered,  and  gives 
us  their  names ;  reminds  us  now  and  then  of  what  has  been  sung  by 
Wordsworth  and  Scott  ;  and  is  altogether  a  pleasant  and  valuable 
companion. 

The  tliird  part,  on  botany  proper,  is  prefaced  by  a  summary  of  condi- 
tions affecting  a  flora ;  and  then  follows  a  catalogue  of  the  species.  Here 
the  author  indicates  in  which  of  the  drainage  districts  his  plant  is  found, 
its  range  in  height,  the  conditions  under  wlilch  it  occurs,  and  the  localities 
where  it  may  be  met  with. 

And,  finally,  there  b  an  appendix  giving  an  account  of  all  the  books, 
papers,  and  herbaria  relating  to  the  Noiili  Yorkshire  flora,  and  an  index 
of  localities,  and  another  of  tlie  genera  of  plants. 

With  all  this  material  so  systematically  arranged,  it  is  impossible  not  to 
regret  that  the  author  has  not  himself  given  some  outline  of  those  con- 
clusions to  which  it  cannot  but  have  led.  We  would  fain  have  learnt 
what  variations  the  plant  growing  on  the  mountain-top  presents  when 
compared  with  the  same  species  from  the  vale.  We  would  gladly  have 
been  told  whether  tlie  plant  growing  on  clay  was  distinguishable  from  the 
same  species  inhabiting  sandstone  or  limestone.  We  would  have  discovered 
what  bearing  all  these  external  influencing  conditions  have  on  tlie  flora, 
and  what  the  significance  of  the  limited  range  of  a  species  may  be. 
Perhaps  Mr.  Baker  may  yet  bo  induced  to  give  in  some  other  form  the 
results  of  his  experience. 

In  conclusion,  we  can  only  urge  all  who  go  to  North  Yorkshire,  and 
know  the  rudiments  of  botany  or  geology,  to  avail  themselves  thankfully 
of  so  luminous  a  guide  as  Mr.  Baker. 
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SCIENCE    ON    THE    CONTINENT. 

Cultivation  of  Cotton  in  France. — The  Soci^tS  cTAecHmatation  of 
Paris  has  for  some  time  been  engaged  in  encouraging  the  experiment  of 
growing  cotton  in  France,  and  the  results  now  reported  ore  certainly 
deserving  of  great  attention.  The  Marquis  de  Toumcs  writes  to  the 
society  that  he  is  convinced  that  the  cotton-plant  may  easily  he  accli- 
matized on  the  alluvial  plains  of  Provence.  ^In  spite  of  detestable 
weatlier,"  he  says,  *<  our  crop  surpasses  that  of  last  year ;  samples  have 
been  submitted  to  Messrs.  Schlumberger,  of  Guebwiller,  who  report  that, 
allowance  being  made  for  ginning,  our  long  staple  cotton  may  be  set  down 
as  worth  ten  francs  per  kilogramme  [about  3s.  8d.  per  lb.],  and  our  short 
staple  at  six  francs  and  a  half  [2s.  4d.  per  lb.] !" 

The  SSricictiUure  Practiqrie^  published  in  the  Vaucluse,  says :  "  The 
150  kilogrammes  of  seed  received  by  the  Society  of  Agriculture  has  not 
been  sufficient  to  supply  the  demands  of  cultivators,  and  a  further  supply 
has  been  sent  from  Algeria,  witli  valuable  hints  as  to  the  modes  of 
cultivation.** 

In  the  neighbourhood  of  Aviy;uon  tlie  experiment  is  being  carried  out 
with  energy  by  the  Agi-icultural  Society  and  many  private  individuals. 

The  results  above  given  cei'tainly  surpass  all  expectation,  and  it  will  be 
an  equally  curious  and  important  I'esult  if  the  difficulties  in  America 
should  give  rise  to  the  practical  cultivation  of  cotton  in  the  south  of  France. 
There  remains,  however,  the  grand  question  of  the  cost  of  production  ;  and 
it  will  bo  strange  indeed  should  it  turn  out  that  France  can  compete 
successfully  with  India,  Egy[>t,  and  her  own  settlements  in  Algeria. 

It  is  well  to  mention,  in  connection  with  this  subject,  that  M.  Louis 
Reybaud,  who  was  commissioned  by  the  Academy  of  Moral  and  Political 
Science  to  report  on  the  condition  of  the  textile  manufactures,  arrives  at 
the  conclusion  that  it  will  not  be  safe  to  depend  on  cotton  in  future,  and 
that  the  only  safe  course  will  be  to  use  all  possible  efforts  to  replace  it, 
to  a  large  extent,  by  flax  and  wool ! 

The  Manufacture  of  Stekl. — M,  Caron  has  communicated  to  the 
Academy  of  Sciences  of  Paris  the  result  of  a  series  of  important  experiments 
made  with  the  view  to  ascertain  the  part  actually  played  by  manganese  in 
the  fabrication  of  steel,  and  the  results  are  given  in  a  few  words : — first,  that 
the  phosphorus  of  the  iron  is  not  carried  off*  by  the  manganese ;  second,  that 
sulphur,  even  without  refining,  will  disappear  in  presence  of  manganese ; 
and,  third,  that  silica  is  in  a  great  part  removed  by  the  manganese.    These 
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conclusions,  says  M.  Caron,  are  confirmed  by  practice,  for  tlie  minerals 
which  yield  the  best  steel  frequently  contain  sulphur,  but  never  phos- 
phorus ;  and  moreover  it  is  remarkable  that,  although  they  contain  coppery 
pyrites,  the  iron  derived  from  them  never  contains  sulphur.  Manganese 
has,  beyond  question,  the  effect  of  rendering  steel  better  and,  above  all, 
more  durable ;  and  this  power  is  not  difficult  of  explanation.  When  a 
sufficient  quantity  of  manganese  is  added  to  grey  cast-iron,  of  which  the 
carbon  is  principally  in  a  free  condition,  the  result  is  white  iron,  in  which 
the  carbon  is  almost  entirely  in  a  state  of  combination.  The  effect  is  the 
same  in  the  case  of  steel :  a  very  small  quantity  of  manganese  is  sufficient 
to  retain  the  carbon  in  a  state  of  combination,  and  to  give  to  the  metal 
those  conditions  which  characterize  steel  of  good  quality.  But  the  steel 
should  never  contain  more  than  one  two-hundredtli  part  of  its  own  weight 
of  manganese,  otherwise  it  becomes  hard  and  brittle,  the  fracture  assumes 
a  crystalline  appearance,  and  tlie  metal  loses  a  great  part  of  its  tenacity. 
Manganese  has,  moreover,  the  property  of  rendering  steel  capable  of  being 
welded,  which  is  not  so  without  its  aid.  It  is  not  uncommon,  in  order 
to  improve  the  quality  of  iron,  to  mix  ordinary  and  manganesian  iron 
together,  and  then  to  refine  the  mixture ;  and  M.  Caron  says  that  he  has 
learnt  by  experience  that  the  purifying  power  of  the  manganesian  iron  is 
in  direct  proportion  to  the  amount  of  the  manganese  present.  It  is  t^iere- 
fore  most  important,  ho  adds,  to  reduce  the  manganesian  ores  in  such  & 
manner  as  to  retain  the  largest  possible  quantity  of  manganese  in  the  iron. 
The  spathic  iron  ore  of  Siegen  contains  15  to  20  parts  of  manganese  to 
100  of  iron,  and  yet  the  cast-iron  derived  from  this  mineral  only  contains 
from  6  to  7  per  cent,  of  manganese ;  but  if,  by  a  modification  of  the 
furnaces,  or  a  change  in  the  nature  or  proportions  of  the  fluxes,  the 
amount  of  the  manganese  in  the  iron  could  be  raised  to  10  per  cent.,  it  is 
certain  that  cast-iron  of  yery  great  commercial  value  would  be  the  result.* 

M.  Caron  promises  further  communications  on  tliis  very  important 
subject  in  a  short  time. 

Presebvation  of  Wood.  — Considerable  attention  has  been  given  of 
late  to  this  important  subject  in  France  and  Belgium,  and  M.  Pottier,  of 
the  University  of  Ghent,  has  recently  presented  a  memoir  on  the  effect 
of  the  creosote  process  to  the  Eoyal  Academy  of  Belgium.  lie  therein 
details  his  experiments  with  the  heavy  oil  of  gas-tar,  and  arrives  at  the 
conclusion  that  of  tlie  various  ingredients  which  enter  into  its  composition, 
the  volatile  hydrocarbons,  aniline,  phenic  acid,  and  napthaline  possess  no 
preservative  qualities  whatever  ;  and  that  the  green  oil  which  is  produced 
by  the  distillation  of  gas-tar  at  a  temperature  of  about  570^  is  that  which 
is  most  effective  in  preventing  the  destruction  of  wood. 

M.  Lappai*ent,  Director  of  Naval  Construction  in  France,  has  been 
engaged  in  investigating  the  subject  from  another  point  of  view.  Having 
been  impressed  with  the  effect  of  the  old  method  of  chamng  posts  and 
other  timber  to  be  fixed  in  the  ground,  he  made  a  series  of  experiments  on 
the  causes  of  the  destruction  of  timber  and  the  action  of  carbonization  as 


*  See  alAo  Summary  of  Metallurgy. 
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a  preventive  ;  oud  arriTed  at  the  conclusion  that  the  practice  alluded  to 
contained  the  elements  of  a  very  valuable  means  of  preservation.  M.  Lappa- 
rent  believes  that  the  effect  may  be  produced  without  any  material  destruc- 
tion of  tlie  wood,  and  that  all  that  is  required  is  a  very  thin  coating  or 
deposit  of  empyrcumatic  products,  or,  in  other  words,  that  the  necessary 
carbonization  may  be  obtained  without  any  alteration  of  tlic  surface  of  the 
wood,  or  any  diminution  of  the  sliaii)ness  of  the  angles.  He  makes 
use  of  a  jet  of  gas,  mingled  with  a  current  of  compressed  air,  in  order  at 
once  to  produce  a  more  active  combustion,  and  to  give  a  more  decided 
direction  to  the  flame.  It  matters  not  what  gas  is  used  so  that  it  give 
a  great  heat  in  burning.  When  the  pieces  of  wooil  to  be  carbonized 
are  small  or  light,  they  arc  passed  over  the  flame  of  gas  by  hand,  but 
in  dealing  with  heavy  timber,  or  with  pieces  fixed  in  position — such,  for 
instance,  as  those  of  a  ship  upon  tlie  stocks — the  heat  is  applied  by 
means  of  a  nozzle  in  connection  with  two  elastic  tubes,  one  supplying  gas 
and  the  other  atmospheric  air  under  pressure.  M.  Lapparent  says  that 
specimens  of  Avood  of  various  kinds  thus  prepared  lutve  been  placed  in  a 
dunghill  side  by  side  Avith  unprepared  pieces  of  the  same  timber,  and  that 
at  the  end  of  six  months  decay  had  attacked  the  latter  in  a  decided 
manner,  Avhile  the  former  remained  perfectly  untouched. 

This  process  is  particularly  recommended  in  the  case  of  hard  woods, 
which  can  with  difficulty  be  impregnated  with  those  antiseptic  subatances 
which  are  so  effective  with  timber  of  the  softer  kinds.  Wood  prepared  by 
M.  Lapparent's  process  is  being  submitted  to  trial  in  the  Imperial  dock- 
yards of  France,  and  also  by  the  railway  companies  ;  and  it  is  contem- 
plated to  apply  it  also  to  carpentry  and  cabinet-making.  We  are  also 
informed  that  similar  trials  are  being  made  in  the  English  dockyards. 

Imperfection  of  Lightning  Condi  (tors.— The  attention  of  the 
French  Academy  of  Sciences  lias  been  drawn  by  M.  Perrot  to  the 
important  question  of  the  inefficiency  of  the  conductors  in  general  use. 
Three  propositions,  derived  from  a  number  of  experiments,  are  laid  down 
by  M.  Perrot : — 1st,  that  the  surface  of  the  conductor  in  contact  with  tlie 
water  of  the  soil  is  generally  so  insufficient  for  the  rapid  dissemination  of 
the  electric  current,  that  the  conductor  cannot  be  struck  Avith  lightning 
without  becoming  itself  dangerous  to  the  objects  in  communication  with 
it ;  2ndly,  that  the  ordinary  conductor  is,  however,  sufficient  to  give  pas- 
sage to  a  constant  current  of  electricity  sufficient  to  neutralize  that  of  an 
approaching  storm  ;  and,  3rdly,  that  in  order  to  arm  the  common  conductor 
against  danger  from  thunderstorms,  the  rods  should  be  furnished  with  a 
number  of  long,  thin,  divergent  points  of  a  high-conducting  material. 
The  exi»erimeiits  of  MM.  Pouillet  and  E.  Becquerel  have  shown  that  pure 
water  conducts  electricity  G,754  millions  of  times  less  than  copper,  and 
M.  Perrot  therefore  concludes  that  the  surface  of  water  in  contact  with  the 
conductor  should  be  tliat  number  of  times  at  least  more  extensive  tlian  tliat 
of  the  copper.  If,  therefore,  he  says,  the  section  of  the  conductor  be  equal  to 
one  square  centimetre,  the  surface  in  contact  with  the  water  should  be  equal 
to  07o,400  square  metres,  whereas  it  rarely  amounts  to  more  than  the 
tenth  of  a  square  m^trc.  The  submerged  surface  of  the  conductor  is  tliere- 
fore  generally  about  ten  thousand  times  less  than  it  should  be,  and  presents 
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I  fen  thourand  times  more  reBUtance  to  the  electric  fluid  llian  tiie  atlier 
'    iwrtiona  of   tlie  rod  itself,  ao  that  when  sucli  »  conductor  is  struck  it 
'    prceenta  a  resistance  in  proportion,  and  becomeB  dangeroua  to  surrounding 
bodies. 

The  following  inistructive  expcrimenls  have  been  made  in  support  of 

I    these  deductions :— Une  end  of  a  rod,  representing  a  lightning-conductor, 

f   hafin^t  been  placed  at  explosive  distance  from  the  conductor  of   an 

,    electric  machine  in  communication  n-ith  a  Lejden  jar,  the  otiier  end 

.    waa  plunged  into  water  contained  in  a  metallic  vessel    in  commnnica- 

tion  with    tlie    exterior  of  the  jar  and  with  the  earth,  the  rod  itself 

being  isolated  in  order  that  one  electric  current  should  not   neutralize 

'    tile   other  without   passing   through   the   water.       The  machine   having 

been  set  in  ai'tion,  the  electricity,  instead  of  traversing  the  water  without 

flash   or  noise,  presented  itself  on  the  surface  in  the  form  of  a  brilliant 

■tar,  the  rays  of  which  stood  out  from  the  submerged  conductor  often  to 

three  times  the  length  of  the  spark  of  the  machine.    "  In  order,"  says  M. 

Ferrot,  "to  test  the  electric  tension  at  various  parts  of  the  conducting- 

wire,  and  consequently  the  danger  to  surrounding  objects  from  an  ordinary 

Kglitning-conduttor,  I  applied  a  metallic  sphere,  and  found  that  it  was 

struck  at  distances  varying  from  a  fourth  to  a  tliird  of  the  length  of  the 

,    Bpark  from  tlie  machine." 

It  is  impossible  to  overlook  the  practical  importance  of  these  eNperiments 
And  deductions,  which  demand  careful  examination  by  electricians. 

Tub.  SiRBONHK. — Some  few  weeks  since  the  learned  world  was  con- 
siderably interested,  and  some  of  its  members  rather  scandalised,  by  tlie 
fact  of  a  young  lady  being  admitted  to  academical  honours.  The  other 
day  another  curious  bcident  occurred  within  those  ancient  walls,  where 
the  Admirable  Crichfon  carried  off  so  many  laurels  in  competition  vrith 
(he  most  brilliant  scholars  of  his  day.  A  young  man  born  deaf  and  dumb 
having  been  received  as  a  bachelor  in  the  literary  section,  the  examination 
was  conducted  in  writing,  the  proticiency  of  the  candidate  being  thoroughly 
established.  This  gentleman  is  the  second  son  of  the  Comlesse  de  Chas- 
tellux,  daughter  of  the  Duchess  de  Rantzan,  and  one  of  four  brothers, 
three  of  whom  are  deaf  and  dumb. 

The  AckDGHY  or  Scis-hces  has  elected  Admiral  Fitsrny  a  corresponding 
member  in  the  section  of  geography  and  navigation,  in  the  place  of  the 
late  Admiral  Sir  James  Clark  Ross. 

English  Stb*m-Eboines  ron  thb  Frbncb  Nivv. — A  considerable 
number  of  eminent  engineers  and  other  scientific  men,  French  and  English 
in  Paris,  were  invited  a  week  or  two  since  to  see  a  beautiful  working  model 
of  a  pair  of  screw  engines  now  being  manufactared  for  the  French  man- 
6f-war  ytimne,  building  at  Toulon.  These  engines  were  ordered  by  the 
Emperor  of  Idessrs.  Jack  &  Co.,  of  Liverpool,  and  of  the  same  pattern 
as  tlmaa  supplied  by  that  firm  to  many  mercantile  steamers,  but  not  yet, 
as  we  believe,  introduced  into  the  British  Navy.  The  two  great  objects  in 
Yiew  in  Messrs.  Jack's  arrangement  are  direct  action  upon  the  screw  shaft 
and  economy  of  fuel.  The  cylinders  are  on  tbe  Woolf  principle  of  high 
pressure  and  expansion  combined,  Tlie  chief  peculiarity,  however,  is  the 
Arrangement  of  the  couden».'rs,  whish  are  on  the  principle  known  u 
TOl.  U. — NO.  Tin.  2  o 
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■urface  condensation, — Ihut  is,  the  steam  to  be  coadensed  puses  Ihrongh  « 
long  and  tortuouB  series  of  tubes,  which  ate  refrigerated  by  b  constant 
flow  of  cold  sea-water  made  to  circulate  by  pumps  worked  by  the  engine; 
the  great  object  of  surface  condensatian  bting  to  leave  the  condensed 
■team  free  of  any  intermixture  with  the  salt-water.  The  meclianical 
arrangement  adopted  by  Mesirs.  Jauk  &  Co.  is  curious.  The  framing  of  tha 
enjpnes  is  entirely  tubular,  and  the  condensera  occupy  the  spaces  between 
the  plates  that  form  tlie  walls  of  the  frames ;  this  affords  space  within 
the  latter  for  au  immense  extension  of  condensing  tubes,  and  also  for  thtt 
use  of  a  proportionately  large  quantity  of  sea-water  as  a  relrigeruit. 
Another  feature  is  the  "feed-water  beater,"  by  means  of  which  th^ 
exhaust  steam  is  macje  to  part  with  its  heat  to  the  condensed  steam  nhicll 
feeds  the  iHiiler,  entering  the  latter  at  a  high  temperature.  We  need  nut 
inform  our  practical  readers  that  tlie  great  problem  of  Uie  day  in  mariua 
engineering  la  tlie  economy  of  fuel,  and  the  consequent  increase  of  tha 
distance  that  a  steam-vessel  can  run  without  coaling,  and  Meesrs, 
Jack  &  Co.  seem  to  have  achieved  an  important  step  in  that  direction.  Tht 
working  of  tlie  model  was  admirably  explained  by  a  gentleman  connect«d 
with  Messrs.  Jack  &  Co.'s  establishment,  and  s«emed  to  give  great 
faction.  Some  surprise  was  expressed  (hat  the  Imperial  Government 
should  have  preceded  the  English  Admiralty  in  putting  to  a  pracUcal  teiA 
the  asserted  advantages  of  this  form  of  engines  for  screw  men-of-war 
British  inventors  and  manufacturers  know  too  well  tliat  private  firms  an 
held  in  little  honour  in  their  own  country,  ur  at  any  rate  by  their  avSL 
Government.  Y 

Paeis,  Jwu,  1868. 

rALSK    MOOXS,   on    PARASELEa.«. 

As  the  occurrence  of  paraeelcneo,  or  false  moons,  is  rare  in 
latitudes,  I  send  a  short  account  of  the  appearances  which  preeented 
themselves  to  the  inhabitants  of  this  small  town  and  its  oeighboi 
hood  on  the'  night  of  May  29th,  1B63.  1  Gnd  no  mention  of  i 
phenomenon  in  the  local  papers  of  this  day  (June  6tli),  or  in  the  Londoa 
papers  of  the  week  past,  aud  imagine  therefore  tliat  it  was  seen  by 
paratively  few.  The  dny  had  been  hot,  witha  W.N.  W.  wind  bearing  dark, 
Iicavy  masses  of  cumulus.  In  the  evening  the  inoon  was  bright,  but 
slightly  veiled  by  a  thin  layer  of  misty  cloud.  At  about  d,40  p.m 
false  moons  of  great  brilliancy  appeared  east  and  west  of  the  true  m 
they  showed  prismatic  colours,  and  each  was  adorned  with  a  comet^like 
tail  stretching  outwards.  They  were  united  by  a  circular  halo  of  about 
40°  diameter,  the  upper  arc  of  which  was  very  distinct  and  beautiful.  At 
about  eleven  o'clock  a  smaller  halo  very  finely  coloured  encircled  the 
moon ;  it  had  a  diameter  about  three  times  that  of  the  moou  itself.  The** 
interesting  phenomena  coutinued  visible  with  varying  brilliaacy  until; 
midnight, 

I  sendn  diagram  of  these  appearances  to  help  out  my  faulty  descr^tioD^^ 
Thouab  £owd.  Amtox. 

Dub,  Nokfolk,  Junt  QlA,  IQG3. 
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PROVINCIAL    INSTITUTIONS    AND    SOCIETIES. 


■•o*- 


MIDLAND   8CIBNTIFIC   ASSOCIATION. 


TuE  report  of  the  proceedings  of  this  society  has  reached  us  too  late  to 
admit  of  a  lengthy  notice.  On  the  8th  April  a  meeting  was  held  at 
Bank  House,  Burton-on-Trent,  when  the  following  papers  were  read  hy 
members : — 

"  On  the  Benefits  and  Injuries  to  Agriculture  by  Small  Birds,*'  by  Mr. 
Edwin  Brown.  The  author  advocated  the  exterminating  work  of  sparrow 
clubs ;  these  birds  being,  according  to  hb  views,  very  prejudicial  to  agri- 
culture. Great  difference  of  opinion  prev^Ud  on  the  subject  amongst  the 
members,  some  of  whom  supported  whilst  others  opposed  the  views  of 
Mr.  Brown. 

The  Secretary  then  read  a  paper  contributed  by  the  Rev.  W.  Coleman, 
'^  On  the  Indications  of  Combustion  prior  to  the  Glacial  Epoch,  in  a  Bed  of 
Coal  near  to  its  Outcrop,"  and  afterwards  exhibited  a  specimen  of  coal 
containing  ramifying  veins  of  galena,  or  lead  ore,  found  in  a  disused 
colliery  in  Leicestershire. 

Mr.  Knobel  next  read  a  paper  **  On  the  Occurrence  of  Native  Metals.** 

Then  followed  an  address  by  Mr.  Edwin  Brown,  ''On  the  Possible 
Effects  on  Vital  Phenomena  of  Tea  when  used  as  a  National  Beverage.'* 
The  author  believes  that  the  use  of  tea  is  calculated  to  lower  the  vital 
energy  of  the  consumer,  and  that  possibly  in  the  course  of  time  a  large 
use  of  tea  may  reduce  us  '^  to  the  physical  stamina  of  the  Chinese." 

After  one  or  two  remarks  from  medical  men. 

Sir  Christopher  R.  Lighten  jocularly  expressed  the  hope  that  Mr,  Brown 
had  not  been  bribed  by  the  brewers  of  Burton  to  bring  on  the  subject. 

'*  The  general  opinion  of  the  meeting  appeared  to  be  that  tea  enables  the 
mental  worker  to  perform  his  task  with  greater  ease,  but  that  used  as  the 
sole  beverage  it  has  a  lowering  effect  ultimately  upon  the  human  frame." 

Thus  ends  the  report.  Did  the  discussion  take  place  before  or  after  a 
repast?  And  to  what  beverage  were  the  members  obliged  to  resort  in 
consequence  of  Mr.  Brown's  paper  ? 


THE   WARRINGTON   FIELD   NATURALISTS'  CLUB. 

This  society,  which  was  inaugurated  in  the  spring  of  1862,  under  the 
presidency  of  T.  Glazebrook  Rylands,  Esq.,  F.L.S.,  held  its  first  anniversary 
meeting  on  the  8th  of  April.  The  proceedings  were  rendered  exceedingly 
interesting  by  the  exhibition  of  geological,  botanical,  and  other  specimens, 
including  some  of  great  rarity  and  interest.  The  geological  department 
was  under  the  care  of  Mr.  Paterson,  manager  of  the  gas  works,  who  kindly 
lent  a  series  of  valuable  fossils,  chiefly  from  the  Carboniferous  formation  of 
the  North  of  England.    Tables  were  also  set  apart  for  plants,  both  native 
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an<i  exotic;  and  several  microscopes,  beloDging  to  members  and  others 
intereated  in  the  aociety,  revealed  aome  of  the  beauties  of  the  infusorial 

The  president  delivered  a  very  interesting  address,  id  the  course  of  whicll 
he  set  forth  the  aiiviintages — eapecially  to  working  men — of  cultivating  » 
taate  for  the  stud)-  of  nature,  and  gave  instances  nf  men  who,  after  b^in- 
ning  life  in  a  very  humble  way,  had  attained  considerable  eminence  in  th» 
scientific  world, 

Mr.  Peers,  the  secretary  of  the  society,  read  the  report  for  the  past 
year,  from  which  it  appeared  that  forty-foar  ordinary  meetings  had 
been  held.  There  were  twenty-eight  members  on  the  books, — twenty- 
five  ordinary  and  three  honorary.  Tlie  herbarium  of  tlie  society  contained 
about  three  hundred  and  eixty  species  of  British  plants,  the  greatest 
portion  of  Uiem  gathered  in  the  neighbourhood  by  members  during  th4 
past  year.  The  thanks  of  the  society  were  accorded  to  the  Rev.  R. 
Rolleaton  for  gifts  of  specimens  of  plants,  both  fresh  and  dried  ;  to  Robert 
Davies,  Ee<j.,  and  Alexander  Irvine,  Esq.  (editor  of  the  PhytoUgitl),  for 
specimens  of  dried  plants  ;  to  William  Wilson.  Esq.,  for  several  spe- 
cimens, amongst  which  were  Potamogeton  lanceolatas  and  Carex  dimMf 
which,  coming  from  that  source,  must  be  considered  authentic;  and  to  tba 
Mechanics'  Institution  for  the  use  of  a  room  for  meetings.  The  expensn 
of  the  Society  had  been  trifling,  and  the  terms  of  membership  were  fixe^ 
at  the  lowest  possible  ligure. 

The  report  having  been  adopted,  Mr.  Peers  read  a  paper  on  the  botany 
of  tlie  district, illustrating  it  by  means  of  dried  and  fresh  specimens,  espo- 
cially  pointing  out  the  most  important  natural  orders  represented  in  tl» 
noigiibourhood. 

Mr.  Cash  (treasurer  to  the  society)  read  a  paper  on  "  Microscopic  Life  in 
the  Neighbourhood  of  Warrington,"  in  the  course  of  which  he  referred  to 
examples  of  the  more  important  Rotifera,  Protozoa,  and  Protophyto,  nhich 
bad  come  under  his  observation.  He  exhibited  living  tpecimens  of  the  rara; 
and  beautiful  Sle^hatioeeros  Eichhornti,  and  several  other  intereating 
creatures  ;  and  mentioned,  as  common  in  (he  dtstrictj  Meiicerta  ringen 
Flotciilaria  omata,  and  several  others. 

Mr.  Green  read  an  interesting  paper,  the  object  of  which  was  to  show 
the  pleasure  to  be  derived  from  a  study  of  the  works  of  nature.  Aft«c 
which,  Mr.Fulerson,  at  the  request  of  the  president,  made  some  remarks 
explanatory  of  Uie  fossils  which  he  had  been  kind  enough  to  bring. 

Mr.  Cooper  (curator  of  tlie  Warrington  Museum)  afterwards  read  k 
paper  on  Ihe  subject  of  Entomology,  the  clatma  of  which  lie  warmly 
advocated. 

At  the  concluMon,  a  cordial  vote  of  tlianks  was  passed  to  Mr,  Bylan^, 
for  presiding,  on  the  motion  of  the  Mayor  of  Warrington  (James  Shepherd^, 
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The  town  of  Rotherham  and  the  adjoining  parish  of  Masbro*  hvn  b 
uutil  recently,  deprived  of  the  benefits  of  a.  literary  and  scientific  society  i 
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Imt  the  enterprige  of  a  few  iotelligeiit  men  has  filled  up  the  toIi),  and  oa 
Monday,  the  13th  January  lost,  the  Rotherham  LiterBry  and  Scientific 
Society  was  ioaugurated  in  the  Lecture  Room  of  tlie  Mecliaiiics'  Institute, 
with  an  ahle  address  from  the  Rev.  H.  Maaler  White,  oue  of  the  Vita- 
Fresiiienta  of  the  new  society. 

This  gentleman,  along  with  Mr.  Percy  Smith,  Mr.  Beale,  Mr.  naywood, 
the  "Greave  of  tlie  Feoffees"  (the  leading  functionary  in  Uotherham), 
and  a  few  others,  had  been  at  work  some  tiroe  previously,  aa  a  provisional 
committee  for  drawing  np  mlea  and  obtaining  subscribers ;  and  they  had 
succeeded  in  enlisting  the  support  of  most  of  the  friends  of  htcrature  and 
science  in  Rotherham  and  its  vicinity. 

The  opening  address  was  upon  "  Literary  and  ScientiHc  Societies,"  in 
the  course  of  which  the  lecturer  ably  reviewed  the  history  of  tliese  uocietiea 
from  the  earliest  ages.  In  Ancient  Greece,  he  said,  there  were,  strictly 
speaking,  no  literary  societies ;  the  foUowera  of  the  various  philosophers 
met  rather  as  pupils  than  as  equal  members  of  a  society.  The  Roman  law 
was  jealous  of  all  voluntary  associations.  After  touching  upon  tbe  monastic 
institutions,  and  expatiating  upon  their  value  in  the  preservation  of 
learning  through  the  darlc  ages,  the  lecturer  stated  that  the  first  "  Literary 
Society,"  in  our  sense  of  tlie  term,  was  founded  about  the  year  1572,  by 
Archbishop  Parker  ;  that  it  flourished  during  the  reign  of  Queen  Eliia- 
faeth,  but  was  suppressed  by  James  I.  About  the  year  I7IK,  however,  its 
meetings  were  resumed  at  a  tavern  in  London  ;  but  in  17M  it  obtained  & 
Royal  Charter,  and  was  placed  on  a  firm  footing. 

After  giving  s  sketch  of  the  origin  and  growth  of  the  Royal  Society, 
and  illustrating  from  its  earlier  papers  the  ignorance  wiiich  generally  pre- 
vailed in  tlie  I7th  century,  Mr.  White  said  that  two  principles  had  led  to 
the  formation  of  most  "  Scientific  Societies."  Oue  was  that,  aa  the  field 
of  knowledge  had  been  enlarged,  it  had  been  found  impossible  for  single 
individuals  to  explore  mure  than  a  small  part  of  it  thoroughly.  Societies 
were  therefore  required,  composed  of  the  workers  in  special  subjecta. 
Such  societies  were  the  Botanical,  Zoological,  &c.  Tbe  other  was  that  the 
connection  of  the  various  parte  of  the  natural  world  became  more  striking 
as  the  more  abstruse  laws  of  each  were  discovered.  Societies  were,  there- 
fore, wanted  to  bring  together  the  students  of  different  branches.  Such  a 
society  was  the  "British  Association  for  the  Advancement  of  Science." 
But  while  he  had  been  speaking  of  "  Literary  Societies"  and  "  Scientifia 
Societies,"  he  said  nothing  of  those  which,  like  their  own,  professed  to  be 
both  literary  and  scientific.  He  trusted,  however,  that  he  had  said  enough 
to  show  the  boundless  field  before  them,  and  the  way  in  which  even  humble 
contributions  may  be  serviceable  to  the  general  store. 

Having  concluded  his  review  of  kindred  societies,  the  lecturer  referred  to 
the  social  and  moral  benefits  to  be  expected  from  the  one  they  were  met  to 
inaugurate  ;  and  at  the  conclusion  of  his  address,  one  of  the  Secretaries. 
Mr.  Percy  Smith,  announced  the  mode  in  wliich  the  proceedings  of  the 
Society  are  to  be  conducted.  There  will  be  monthly  Lectures,  to  be  de- 
livered by  private  individuals  residing  in  the  town,  tvliich  will  be  followed 
by  discussions  ;  and  occasional  paid  lecturers  will  be  engaged  to  deliver 
courses  of  lectures  on   literary   and   scientific   subjects.     The   Secretary 
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encouraged  tlic  membera  of  the  Sodety  to  throw  off  that  naerva  wliici 
usually  stands  in  the  way  of  free  discussion,  and  not  t«  dread  (he  resalta  of 
what  be  humoroasly  cliaracteriiwd  as  pugilistic  sparring  with  tlieir  maetei^ 
in  the  Science,  lie  then  called  ojion  Mr.  James  Samuelenu,  of  Liverpool, 
(who  was  present  by  invitation),  to  take  jiart  in  the  proceedings. 

Mr.  Samuelson,  after  expressing  his  wishes  for  the  success  of  the  Insti- 
tution, drew  the  attention  of  its  members  to  the  movement  whii^h  is  notr 
taking  place  for  the  popalariiation  of  Science  in  Great  Britain,  as  exem- 
plified in  the  Naturalists'  Field  Clubs  and  Science  ClaacA  daily  sprin^ng 
into  existence,  and  warmly  re.commended  the  founding  of  these  in  con- 
nection with  the  new  Society.  Having  referred  to  their  success  in  other 
towns,  he  said  that  he  felt  sure  they  would  be  attended  with  great  benefit 
in  the  heart  of  so  large  a  manufacturing  district  as  that  in  which  thej  wen 
assembled. 

An  animated  discussion  followed. 

Mr.  George  Haywood  (Greaveof  the  Feoffees)  gave  some  account  of  thi 
progress  of  the  Rotherham  Mechanics'  Institute,  and  said  that  their  grat 
difficulty  lay,  not  in  ohtainin^  pupils,  but  teacheia.  He  thought  thia 
difficulty  would  be  removed  by  t!ie  remuneration  given  by  GoTemroent  tt 
teachers  of  the  "  Science  Classes"  meutioned  by  Mr.  Semuclson. 

Mr.  fieale,  the  second  Honorary  Secretary,  stated  iJiat  the  "  Penny 
Lectures,"  at  the  Midland  Institute,  in  Birmingham,  to  which  refereDM 
had  been  made,  owed  their  suecess  to  the  practical  nature  of  iLe  mhjecta 
on  which  Lectures  were  delivered  ;  and  he  recommended  that  the  Bama< 
course  should  be  adopted  at  Rotherham. 

Several  other  members  followed  :  and  tlie  first  Lecture  and  subsequent 
discussion  certainly  gave  great  promise  of  an  energetic  movement  in  tM 
right  direction,  inaugurated  by  the  Rotherham  Literary  and  Scientlfitt. 
luatitule.  

THE   WEST    SEST    HATUB*!.    BISTOBT    AHD   MICBOSOOPIOAL   SOCISTT. 

This  society  reckons  amongst  its  members  some  of  the  leading  men  rf 
science  in  England,     Its  president  is  Frederick  Currey,  Esq.,  F.R.S.  (oM 
of  the  editors  of  the  Natural  Historji  Bafiev),  and  in  the  list  of  ita  com* 
mittee  and  members  we  find  the  names  of  Mr.  Glaisher,  F,R.S.,  Profetsol^ 
Bell,  Professor  Morris,  Rev.  J.  G.  Wood,  and  others  of  known  T«pnt6>. 
The  Report  of  the  past  year  is  highly  satisfactory :   the  funds  of  th« 
society  are  flourishing,  the  members  (JIS)  on  the  increase,  and  the  meeU 
ings  interesting  and  diversified.     The  excursions  aro  not  freijnent,  there 
having  been  only  one  during  the  wliole  of  last  Hummer.     The  toirfet  ara 
well  attended,  and  rendered  interesting  by  the  exhibition  of  microscopes, 
of  which  more  than  fifty  were  contributed  on  one  occasion.    The  mostj 
interesting  feature  in  the  last  j'ear's  proceedings  of  the  society  waa  &  papgrl 
read  in  October  by  James  Glaisher,  Esq.,  one  of  the  vice-president*,  onfl 
which  occasion  a  very  crowded  meeting,  at  whicli  many  ladies  wet«  p»*f 
sent,  listened  to  him  with  much  pleasure  aa  he  detailed  the  particulars  oti 
his  lale  balloon  ascents,  made  at  the  Huggestion  of  tile  British  Association^] 
and  conveyed  to  his  hearers,  in  a  pleasing  and  popnlar  form,  and  by  thi 
aid  of  excellent  diagrams,  the  scientific  results  obtained  by  his  afiri ' 
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Voyages.  In  mliiition  to  its  gallieringis  the  iociety  is  employed  in  the 
collflclion  of  microscopical  specimens,  for  which  a  cabinet  has  been  jmr- 
chased  ;  and  wa  would  direct  the  attention  of  dwellers  In  seaports  to  the 
fact  that  tliis  society  is  collecting,  and  solicita  contributions  of  deo|i-Bea 
soundings,  especially  of  snch  sa  conlain  Foramiiiifera. 

We  are  a  little  puKxled  to  discover  where  are  the  head -quarters  of  thi« 
Bocipty.  We  presume  in  Greenwich,  wliere  the  Report  is  printed  ;  hut  aa 
the  President  lives  in  Blackheath  Park,  and  the  Secretaries  at  Lewisham, 
It  woald  be  well  if  some  hint  were  given  to  intending  aubacribers  concerning 
its  toeiu  in  quo.    West  Kent  is  a  large  place  1 


I 
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The  report  of  this  society  for  IflW  shows  that  it  is  daily  extending  ils 
sphere  of  usefulness.  Its  excursions  and  soirees  have  been  fruitful  in 
results;  and  tlie  moat  interesting  feature  in  ita  transactions  appears  to  be 
Mr.  Holland's  address  on  poisonous  plants, 

Tlie  specimens  collected  to  illustrate  the  lecture  comprised  the  following 
(with  otliera  of  less  importance),  and  those  from  which  any  danger  was 
apprehended  to  the  audience  were  enclosed  in  glass  cases : — 

Living  Plants.— fle//eionM/(c(i(fiM,  Aconibim  Napdlui,  Daphne  Mc^ie- 
reum,  DigiCalu  purpurea,  Cicuta  mroM,  Merearialu  perennU,  Buxiu  tan- 
P«rvirau,  Colchiatm  autumna/e.  Arum  truKulatnm,  &c. 

DaiEn  Plants, — CAelidonium  majia,  ifyosiyamus  niffer,  Atropa  Belh- 
dontta,  CEnanlhecrocatOf  Coniuat  macu!aiam,  I'eratrvm  album,  &c, 

pBODircTs  AND  Pbbpabations.  —  Opium,  morphia,  bilter-almondB 
hydrocyanic  acid,  nux  vomica  seeds,  strychnine,  and  various  other  seeds 
and  poisonous  alkaloids. 

Mr.  Grindon,  the  secretary,  also  delivered  a  very  able  lecture  on  the 
" PrefigurstJons  of  Nature,"  in  which  he  showed  that  external  nature 
everywhere  abounds  in  objects  which  prefigure  other  higher  ones;  and 
he  selected  his  illustrations  from  the  inorganic  as  well  as  the  organic  world. 
His  lecture  did  not  deal  with  the  theory  of  development;  hut  tended  to 
show  tliat  all  nature  is  founded  upon  one  great  plan,  and  that  man  is  the 
"  summary  and  synthesis  of  all  other  natural  objects." 

We  are  glad  to  observe  that  prizes  are  now  granted  by  this  club  to  the 
ladies  who  make  the  beat  collections  of  plants  of  various  kinds  at  each 
exeuraioD. 


SUSLXT   *KD   XIDLIND 

This  flonriihing  society  wai  established  last  year,  on  tlie  foundation 
of  a  former  geological  society  which  once  existed  in  that  neighbourhood, 
but  which,  under  a  somewhat  too  rigid  mode  of  manngement,  had  not  in  it 
Tery  much  vitality.  The  new  society  seeks  to  combine  the  main  features  of 
a  field  citib,  arctueological  aBSociation,  practical  miners'  society,  and  general 
scientific  body,  and  has  hitherto  met  with  an  amount  of  support  and 
eucoesB  Uiat  angura  well  for  its  future  prosperity.    It  has  now  nearly  400 
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members  on  its  lists,  it  is  affiliatetl  with  all  tlie  Uadiug  BCieotific  «ocietie 
in  the  midland  countiee,  some  of  the  most  eminent  names  in  geological 
science  are  among  its  corresponding  members,  and  many  of  the  paper* 
which  have  been  read  at  its  meetings  are  remarkable  for  their  practical 
utility.  No  less  than  eight  field  meetings  have  been  held,  for  the  pnrpose  of 
examining  the  interesting  geological  and  scientific  features  of  the  district; 
and  several  evening  meetings  have  also  been  held,  when  fossils  and  scientific 
apparatus  have  been  eKhibited,  and  papers  have  been  read  and  diecusacd. 
The  annual  meeting  was  held  on  tlie  Wednesday  and  Thursday  in  Witsun 
week,  and  was  most  nnmeroualy  attended,  not  only  by  scientific  men  froia 
the  surrounding  district,  but  also  by  many  well-known  gentlemen  front 
LondoQ  and  other  places.  The  proceedings  included  excursions  througli 
the  limestone  workings  at  tha  Wren's  Nest  Hill,  and  through  the  famoos 
Silurian  caverns  of  iJie  Castle  Hill,  which  were  brilliantly  illuminated  for 
the  occasion  by  the  Earl  of  Dudley.  Some  idea  of  the  extent  of  thcs* 
escavationa  may  be  formed  from  the  fact  that  upwards  of  3,000  caiidle% 
exclusive  of  lamps  and  coloured  fires,  were  used  in  the  illumination.  Mr. 
J.  W.  Salter  delivered  an  address  in  the  largest  cavern,  and  at  an  earlier 
part  of  the  day  Mr.  S.  H.  Blackwell  read  the  annual  address  (which  w 
an  elaborate  risnmi  of  the  progress  of  geological  science  for  the  last  twenty 
years),  and  Professor Tennant  gave  a  lecture  on  "The  Connection  between 
Mineralogy  and  Geology."  In  the  evening  Air.  Blackwell  showed  soma 
splendid  experiments  on  the  combustion  of  iron  on  a  large  scale.  Tha 
following  day  the  party  went  to  inspect  one  of  the  Earl  of  Dudley's 
coal-pits  near  Dudley  ;  and  here  again  the  Earl,  with  his  accostomed 
liberality,  caused  the  whole  of  the  workings  to  be  illuminated.  Several 
hours  were  spent  in  examining  the  peculiarities  discovered  in  the  mining. 
operations,  especially  with  reference  to  the  intrusive  basalt  and  greea- 
stone  in  one  part  of  the  pit.  The  whole  of  the  two  days'  Vi 
proceedings  were  extremely  successful.  We  notice  that  field  days  art 
arranged  for  Malvern,  South- Western  Shropshire,  Wenlock,  and  Mattock,. 
and  arrangements  are  in  progress  by  which  more  practical  importanca 
may  be  given  to  the  society's  operations,  We  shall  be  glad  to  record  tha 
progress  of  the  society,  and  to  witness  its  development. 


SOCIETY  OF  AMATEUR  BOTANISTS. 

MBTBOPOLlTiB    ClOB    (LlBRABl),    289,  EUSTON    ROAS. 

This  "Field  Naturalists'  Club,"  recently  established  in  London,  la 
one  of  a  high  order,  and  deserves  the  encouragement,  not  only  of  those 
who  desire  directly  to  participate  in  \\»  advantages,  but  of  all  who  are  inte> 
rested  in  the  advancement  of  Science, 

It  is  one  of  those  Institutions  the  establishment  of  which,  in  some  new 
locality,  we  have  to  record  in  each  succeeding  Number.  An  Excursion 
Club  ;  an  Association  for  the  interchange  of  specimens  ;  reading  of 
Botanical  papers  ;  and  for  the  establiahmeut  of  a  local  Museum,  Library, 
and  Herbarium.  ~ 
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The  Bubscription  fee  is  2b.  Od.  per  annum.  The  indoor  meetings  will !» 
held  foTtuiglitly,  in  addition  to  the  outdoor  excuiaions.  Tiie  system  of 
granting  prizes  to  aucceasful  collertora  will  be  adopted  by  this  Society ; 
and  tlie  first  prize,  offered  for  competition  by  the  I'reaident,  Mr.  M.  C. 
Cooke,  ia  "  Berkeley's  British  Mosses." 

Wa  hope  that  those  amongst  our  metropolitan  readers  who  are  anxious 
to  promote  the  spread  of  botanical  knowledge  will  give  their  support  to 
this  Society,  which  is  established  for  the  special  study  of  this  branch  of 


FRENCH   WORKMEN  ON    THE  LONDON   EXHIBITtON  AND 
ENGLISH  MANUFACTURES  AND  WORKMEN. 
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THE  eomiaission  of  French  ouvriers  appointed  to  examine  and  report 
on  the  prodnets  of  various  countries  to  be  seen  at  the  Intemationat 
Exhibition,  and  to  inquire  into  the  manufactures  pursued  in  our  own 
country,  has  just  commenced  the  publication  of  ila  reports.  They  are 
abort,  pithy  documents,  the  longest  of  them  only  occupying  thirty  odd 
pages  of  small  sixe. 

it  is  not  at  all  surprising  that  the  tone  of  these  reports  ia  very  different 
trom  that  of  many  which  have  appeared  on  the  late  and  other  Great  Exhi- 
bitions :  the  French  workmen  had  a  deep  interest  in  their  labour ;  they 
set  about  it  in  a  plain,  straightforward,  and  practical  spirit — very  diiferent 
from  that  dainty  diletlante  manner  which  unfortunately  characterizea  many 
documents  on  auch  subjects,  and  which  makes  them  unacceptable  to  prac- 
tical men.  The  delegated  workmen  knew  well  the  weak  points  in  their 
own  case,  and  of  course  measured  English  products  and  English  workmen 
by  their  own  standard  and  by  the  light  of  their  own  grievances. 

The  series  of  reports  which  will  record  the  impressions  made  on  the 
minds  of  men,  selected  by  their  fellow  workmen  in  each  class  of  industry 
at  home,  not  only  by  the  products  seen  in  the  Exhibition  at  Soutii  Ken- 
sington, but  by  an  examination  of  factories  and  workshops  of  London,  and 
by  visits  to  the  homes  of  our  own  industrious  producers,  cannot  fall  to  be 
deeply  interesting  to  all  classes  of  enlightened  and  practical  Englishmen ; 
nor  will  the  effect  produced  in  the  minds  of  the  reporters  by  their  reception 
here,  be  without  interest  for  all  who  desire  to  see  the  prejudices  swept  away 
and  the  grand  industrial  contest  pursued  boldly  but  generously  between 
ns  and  our  rivals. 

1.  Report  of  [he  Tannery,  Currieri,  and  Moroeto  Lf other  Workert. — This 
and  other  reports  are  preceded  by  a  short  historical  notice,  after  which  the 
ouvriers  give  the  general  result  of  their  observations  in  a  few  paragrapha. 
They  say  they  are  convinced  that,  on  the  whole,  France  excels  her 
rivals  in  the  preparation  of  leather  and  skins,  and  that  although  England, 
Germany,  and  Switaerland  are  superior  on  certain  points,  the  French 
manufacturers  have  nothing  to  fear,  and  tliat  the  materials  and  processes 
employed  ia  England  are  Inferior  to  those  of  France.    At  the  same  time 
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they  warn  their  conntiymen  tliat  they  must  not  sleep,  for  that  they  may 
then  be  overtaken,  or  even  Burpsssed  by  the  English,  who  are  ever  on 
tearch  after  iinprovement,  anj  who  act  with  intrepidity  and  disr^nrd  of 
expense  in  order  to  dispute  nith  tlieir  rivals  the  firEt  pontion  in  fareipi 
markets.  The  reporters  then  remark  in  detail,  but  briefly,  on  the  nliole 
of  the  productioDB  in  their  class  shown  at  the  Exhibitioo.  We  cannot 
follow  them  throuf;h  these  special  notes  ;  suffice  it  to  say  that  oar  Morocco) 
are  well  spoken  of,  that  English  calf  leather  is  generally  condemned  aa 
wanting  in  suppleness,  that  our  sole-leather  is  accused  of  spongineas,  that 
oar  dressed  pig-skins  for  saddles  and  other  purposes  are  declared  to 
perfection  in  tlieir  way,  and  that  some  of  our  baokbindiT's  calf  is  highly 
Uuded. 

Finally,  the  reporters  give  an  account  of  what  they  saw  of  the  London 
factories,  and  of  the  impression  made  in  thrir  minds  by  a  comparison  of 
their  own  condition  with  that  of  English  workmen  in  their  own  class  ;  a 
we  are  sorry  to  (ind  from  the  report  that  the  delegates  were  so  ill-satisfied 
with  (he  reception  afforded  tliem  by  the  master  tanners  and  leather- 
dressers,  that  tliey  express  a  hope  that  any  future  coromission  may  have 
better  opportunities.  The  reporters  are  of  opinion  that  France  excels  in 
the  fundamental  part  of  the  leather-dressing,  namely,  tanning — both  a 
regards  material  and  manipulation  ;  and  they  express  on  opinion  that  tha 
nniveriiAl  tendency  of  the  English  to  substitute  machinery  for  hand  lalraur 
may  contribute  to  their  inferiority  in  this  respect.  It  is  admitted,  how- 
ever, that  some  firms  in  London  approach  nearer  than  those  of  any  other 
country  to  the  French  standard,  and  that  in  the  preparation  of  pig-skin 
we  stand  unrivalled — a  superiority  which  is  curiously  attributed  "  solely 
to  the  care  which  oar  neighbours  exhibit  towards  tlie  porcine  race,"  aa  it 
poor  piggy's  education  involved  the  first  principles  of  tanning  his  hide. 

But  the  remarkable  portion  of  these  reports  is  the  positive  evidence  of 
the  superior  position  of  the  English  as  compared  with  the  French  work- 
man. "Certainly,"  say  the  reporters,  "we  could  not  expect  that  inthia 
comparison  France  would  lake  the  first  place."  On  the  contrary,  tba 
report  declares  that,  "  during  the  last  forty  years,  the  causes  of  complaint 
have  grown  like  the  snowball,"  and  that  "no  one  can  expect  French 
workmen  to  glorify  their  present  position."  Again — "  France  no  longer 
Tanks  in  the  first  class  of  nations  in  the  eyes  of  those  who  see  the  miseraUa 
pay  she  gives  her  children,  her  workmen  of  ail  classes,  whether  industrial 
or  agricultural." 

The  French  workmen  naturally  re^rd  with  great  interest  the  freedom 
of  combination  and  discussion  enjoyed  by  Englishmen,  and  declare  that 
employers  in  France  act,  in  the  matter  of  wages,  in  a  narrow  and  arbitmry 
■pint.  As  regards  the  comparative  rates  of  payment  in  the  two  conntriea, 
the  following  passage  is  too  striking  to  be  omitted  : — 

"The  wages  paid  in  England  since  1812  are,  on  an  average,  90  per  cent, 
higher  than  those  received  by  French  workmen,  and  in  tlie  case  of  waxed 
calf  the  English  workman  makes  twice  as  much  as  his  brother  in 
France I " 

This  enormity,  says  the  rejiort,  is  in  no  way  counterbalanced  by  the 
expense  of  living;  for  the  delegates  declare  that  tliey  lived  with  English 
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wortcinen  for  some  time,  that  thp^  hiid  tUeliest  of  opportunities  of  judging, 

and  that  tbey  are  convinced  that  the  oeceraities  of  life  are  quite  as  cheap 
in'Londnn  ns  in  Paris. 

2.  Report  of  Lil/toriraphert.— The  delejfatcs  in  this  trade  complain  that 
man;  of  the  works  in  the  Eshiliition  were  hung  so  high  that  it  was  quite 
impossilile  for  anj  one  to  jud^e  accurately  of  their  execution.  Some 
reproductions  of  works  of  art,  in  colours,  from  Munich,  are  spoken  of  in 
laudatory  terms,  as  ref^rds  workmansliip  and  cheapness,  attliongh  the 
artistic  ability  is  considered  to  Ire  mediocre.  As  to  the  English  litho- 
graphic copie*  of  water-colour  lirnwings,  the  report  aaya  : — "  They  exhiUt 
a  truthfulness  and  richness  of  execution  of  which  we  had  no  conception,** 
and  that  "the  great  fuccess  tliey  have  achieved  with  the  public  is  per- 
fectly intelligible."  The  del^i^tes  were,  however,  astonished  at  the  great 
number  of  stones  used  in  the  prodoction  of  some  of  the  more  elaborate 
works,  and  declare  that  in  France  the  co-operation  of  the  artist  and  the 
ability  of  the  printer  would  enable  the  French  lithogr* pliers  to  dispense, 
in  many  cases,  with  one-third  of  the  number.  The  English  mode  of 
dravring  on  the  stone  is  described  as  peculiar,  and  as  leaving  notliing  to  b« 
desired  on  the  score  of  fineness  anJ  solidity.  Another  grand  point  of  supe- 
riority in  England  is  declared  to  be  the  paper,  in  which  respect  the  French 
lithographers  are  said  to  be  worse  off  than  those  of  any  other  country  in 
the  world. 

The  English  paper,  says  the  report,  is  as  supple  and  as  well  adapted  to 
take  np  the  colour*,  without  injury  to  the  stone,  as  ours  is  hard  and  nn- 
fitted  for  its  work.  In  another  place  the  paper  in  use  in  Prance  is  declared 
to  possess  no  one  good  quality  whatever  but  lie  whiteness. 

In  lithographs  executed  with  cmyons  and  tints  on  three  or  four  stones, 
the  French  workmen  claim  superiority  over  both  the  English  and  Gei^ 
Rians ;  and,  aa  regards  works  in  black  and  whit-e,  the  reporters  say  that 
England  has  not  yet,  apparently,  found  lithographio  arUsts  of  sufficient 
talent  to  stand  Bgainet  copper-plate  engraving,  which  she  holde  in  such 
hijih  estimation ;  while  the  writing  of  English  lithographers  is  spoken  of 
with  the  highest  admiTation,  the  reporters  declaring  that  the  beauty  of 
some  of  the  specimens  which  they  saw  almost  snrpsssed  belief. 

Like  the  tanners,  the  lithographers  visited  some  of  the  London  establish- 
ments, hut,  unlike  the  former,  they  speak  in  the  highest  terms  of  the 
courtesy  with  which  they  were  received,  and  of  the  ojienncss  with  which 
all  the  modes  of  operation  were  exhibited  to  them.  "  On  the  part  of  the 
workmen,"  says  the  report,  "  there  was  none  of  that  ol«equiouB  curioeity 
which  assails  visitors  in  our  ateliers  ;  the  well-behaved  apprentices  had 
none  of  the  bantering  effi-ontcry  of  our  own,  but  everywhere  we  were  re- 
ceived with  a  gravity  as  cordial  as  temperament  and  the  difference  of 
Inngua^  admitted." 

The  systems  putted  by  the  puhliahers  of  England  and  France  are 
contrasted  entirely  in  favour  of  the  former,  that  of  the  latter  being  da- 
nouneed  as  narrow  and  parsimonious  in  the  extreme,  and  oa  tending  only 
to  the  production  of  cheap  and  bad  work. 

As  to  the  condition  of  the  working  lithographer,  the  report  sayi  !— 

"  We  found,  as  we  indeed  already  knew,  that  for  piece-work  the  English 
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received  more  than  double  the  sdidb  paid  in  France  ;  while  for  day-work  j 
the  advantage  is  grealiy  in  favour  of  the  former.  In  France,  the  pay-  I 
inent  remuina  the  a&me,  insuBicient,  nhile  th«  cost  of  living  and  food  I 

The  liberty  wliich  the  English  workman  enjoys,  and  which,  says  t!ie 
report,  he  knows  bo  wpllhowto  uie  for  his  own  interest  and  improvement, 
naturally  calls  forth  the  admii^tion  of  the  delegates,  who  say  that  none 
but  the  masters  are  allowed  to  combine  in  France,  and  that  the  consequence 
is  the  reduction  of  wages,  the  deteriorntion  of  the  product,  and  tlie  ruin  of 
the  trade.  The  French  visitors  found  the  Englisli  lithographers  bettd 
lodged  and  better  fed  than  those  of  France.    Lastly,  say  the  reporters  :— 

"  The  English  are  stronger  than  we  are  ;  they  do  not  kill  themaelves  at 
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THE  extension  of  our  geographical  knowledge  fonna  one  of  the  most 
interesting  features  of  the  present  day,  and  the  adventurous  spirit 
for  which  the  Anglo-Saxon  race  are  so  famous  hnds  constant  food  in  tha 
fields  of  discovery  which  yet  lie  unexplored  in  distant  and  dilfictilt 
regions  of  the  globe,  but  which  are  by  degrees  being  opened  up  by  tha 
indomitable  perseverance  and  unflinching  energy  of  brave  and  daring 
men.  The  discoveries  of  Livingstone,  of  Speke  and  Grant,  and  Fethe* 
rick,  are  results  of  successful  exploration  by  men  who  have  been  M 
fortunate  as  to  achieve  the  end  they  contemplated,  though  they  carried 
their  lives  in  their  hands  in  order  to  attain  it ;  but  the  mind  recurs  witK 
gloom  to  the  sad  fate  of  others  not  so  fortunate,  who,  like  the  ill-fated 
fiurke  and  Wills,  overcome  by  the  inhospilalily  of  the  regions  they 
traversed,  succumbed  in  tlie  wilderness,  and  left  their  bones  bleaching  in 
tile  far  interior  of  Australia.  All  honour  to  such  men,  to  whom  the 
sweet  reward  of  a  safe  return  to  the  abodes  of  civilised  life,  and  Um 
acclamations  of  their  appreciating  fellow-men  have  been  denied — who 
have  thus  offered  tliemselves  as  sacrifices  to  scientific  iavestigation  and  ■ 
thirst  for  knowledge  of  the  unknown. 

From  such  a  sad  picture  it  is  a  relief  to  turn  to  the  success  which  hu 
lately  crowned  another  attempt  to  cross  the  vast  continent  of  Australia, 
and  the  reinm  of  Mr.  Stuart's  party  to  Adelaide.  This  explorer,  it 
be  remembered,  left  Adelaide  in  the  beginning  of  the  year  1002  to  c 
plete  the  exploration  which  he  commenced  in  1859,  and  which  for 
second  time  he  was  unable  to  finish  in  184iO.  On  the  first  occasion  hs 
was  turned  back  by  hostile  natives,  and  on  tlie  second  occasion  by  ^■ 
dense  scrub  which  separated  bim  from  the  Victoria  River,  after  be  had 
reached  as  near  to  the  coast  as  latitude  17°  and  longitude  133°.  In  tliis 
third  expedition,  however,  Mr.  Stuart  has  been  completely  socceaafnU; 
After  crossing  to  latitude  1'°,  upon  his  old  route,  lie  found  in  the  eonrw. 
of  a  lengthened  examination  of  the  country,  that  the  belt  of  scrub,  wliicltj 
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had  seemed  to  hem  him  in  liopelessly  frum  the  coast  before,  wag  pene- 
trable in  a  northerly  direction  ;  and  instead,  therefore,  of  further  seeking 
to  reach  the  Victoria  River,  he  pressed  forward  through  Arnheim's  Land, 
and  came  out  upon  the  coaet  near  Point  Hotham,  opposite  Melville's 
Island.  Thus  there  is  now  a  direct  route  from  Adelaide  to  Port  Essington, 
and  more  than  three  parte  of  the  country  through  which  it  runs  has  been 
traversed  by  Stuart  and  hia  party  six  timts,  this  being  the  third  coDsecu- 
tive  year  that  his  expeditions  have  crossed  and  recrossed  this  continent. 
From  tliese  facts  it  will  he  seen  that  the  exploration  is  one  of  vast  im- 
portance to  all  the  Australian  colonies.  The  Journeys  of  previouH 
explorers  who  have  crossed  the  continent  hare  terminated  at  the  Gulf  of 
Carpentaria,  where  the  country  is  low  and  swampy,  and  where  ships 
trading  with  India  and  China  would  meet  with  difficulties  in  navigation. 
But  a  route  is  now  opened  from  South  Australia  to  a  point  on  the  coast 
six  degrees  beyond  the  head  of  the  Gulf,  which  was  the  place  reached 
by  Burke,  and  afterwards  by  McKtnlay  ;  and  this  roulo  is  found  tra- 
versable during  the  driest  of  seasons. 

The  peculiar  features  of  travel  in  the  interior  of  Australia  are  well 
illustrated  by  a  reference  to  Mr.  Stuart's  diari,',  which  cbronicleii  the  move- 
ments  of  the  party  from  day  to  day,  tlie  appearance  of  the  country,  and 
the  natural  productions  met  with,  though  these  last  are  not  described 
with  any  scientific  accuracy.  As  far  as  Newcastle  Water,  in  latitude  1?" 
the  route  had  been  several  times  traversed,  bat  from  that  point  Mr.  Stuart's 
journey  was  through  a  new  country.  Mere  he  was  in  the  middle  of 
April,  1 862,  the  weather  very  hot,  strong  winds  often  blowingduring  the  day, 
and  the  falling  of  the  wind  at  night  being  the  signal  for  troops  of  mos- 
quitoes and  flies  to  appear,  much  to  the  annoyance  of  the  travellers.  With 
such  hot  weather  he  dared  not  attempt  to  make  the  Victoria  River,  for 
Iheliorses  would  not  stand  a  140  miles'  jonrncy  without  water,  the  discovery 
of  whicli  was  always  precarious.  Indeed  it  may  be  said  that  a  journey 
of  exploration  across  the  continent  of  Australia  resolves  itself  into  a 
constant  search  after  this  indispensable  necessary.  Water-holes  were 
occasionally  met  with,  sometimes,  however,  dry,  and  sometimes  merely 
the  deeper  parts  of  the  beds  of  dried-up  creeks,  and  rivers  through  which 
water  flows  during  the  rainy  season.  The  appearance  of  a  few  birds 
from  time  to  time,  such  as  slate-coloured  cockatoos,  pigeons,  &c.,  announced 
the  proximity  of  water,  and  was  therefore  always  a  vretcome  omen.  To 
add  to  the  difltcnlty,  it  was  soon  discovered  that  their  water-bags,  on 
which  their  progress,  and  indeed  their  very  lives,  depended,  were  not  by 
any  means  satisfectory.  On  the  8th  of  Hay  it  appeared  that  the  water- 
bags  in  a  journey  of  21  miles  had  leaked  out  one  half  of  their  contents, 
and  the  same  circumstance  was  a  frequent  source  of  annoyance  and  per- 
plexity. It  took  two  men  nearly  half  a  day  to  fill  them,  on  account  of 
the  smallnesB  of  the  orifices,  and  the  American  cloth  with  which  they 
were  lined  not  only  did  not  render  them  water-tight,  but  allowed  of  the 
water  getting  between  it  and  the  leather,  thus  rendering  the  process  of 
emptying  them  a  matter  of  difficulty. 

Mr.  Stuart  bears  a  very  pleasing  testimony  to  the  devotion  of  hia 
party  ;  and  his  diary  often  records  his  approbation,  which  he  frequently 
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txpresved  bj  naminf;  tlis  variotiB  localities  after  one  or  other  of  hia 
retinue.  Few  epots  were  of  more  importance  to  be  specially  desigtutted 
tban  the  water-holea  and  chains  of  poods.  Thus  on  the  2nd  of  May,  tha 
party  arriving  at  a  smalt  water- rourse,  with  pools  of  water  Howing  into 
the  plain,  Mr.  Stuart  observes,  "  These  ponJs  1  name  King's  Fouds,  in 
token  of  my  approbation  of  bis  care  and  attention  to  the  honei,  and  hia 
rcodinesB  and  care  in  executing  all  my  orders.''  And  this  is  no  solitary 
instance :  other  springs  were  named  in  a  similar  manner,  "  Kaah's 
^ring,"  "  McGorerey'a  Ponds,"  "  Auld'a  Chain  of  Ponda,"  "  Frew's 
Water-hole,"  &c.,  &c,,  in  lotcit  of  approbation. 

As  miglit  be  expected  in  a  country  of  such  a  nature,  animal  life  is  any- 
thing but  abundant.  Birds  not  unfrequently  appeared  in  some  number^ 
but  their  Icind  is  not  always  specified.  In  the  neighbourhood  of  King'a 
Ponds  cockatoos  were  observed,  and  old  tracks  of  the  emu,  but  na 
quadruped  game,  escept  one  wallaby  and  one  kangaroo.  The  forest,  it 
appears,  grows  dense  and  tangled,  though  no  water  be  near,  but  in  such 
situations  not  a  bird  was  to  be  seen,  nor  the  chirrup  of  any  heard  to  dis- 
turb  the  gloomy  silence.  On  Daly  Waters,  which  cover  a  Jorge  area  but 
are  not  deep,  pelicans  and  other  water-birds  were  observed  ;  and  the  party 
here  caught  a  number  of  small  fish,  from  three  to  fire  inches  long,  eom»- 
thing  resembling  a  perch,  which  were  looked  upon  as  a  godsend  by  men 
who  had  so  long  lived  upon  dry  meat.  In  Hiver  Strangways,  also,  fine  large 
fish  were  caught,  some  of  them  weighing  2|  lb.  Of  tliese  some  were  of 
the  perch  family,  and  others  resembled  rock-eod,  with  three  remarkabio 
black  spots  on  each  side  of  their  bodies.  There  were  also  some  imallet 
ones  resembling  gold-fish,  and  otberEmall  ones,  with  black  stripes  on  their 
sides,  resembling  pilot-fish. 

The  vegetable  productions  of  the  country  vary  according  to  tli«  prox- 
imity to  water.  In  b  valley  through  which  a  stream  of  woter  runs,  tita 
sides  are  described  as  tliickly  wooded  with  tall  stringy-bark,  gums,  ani 
various  kinds  of  palm-trees,  which  were  verj'  beautiful,  the  stems  growing 
upwards  of  fifty  feet  high,  and  the  leaves  from  eight  to  ten  feet  long, 
each  side  resembling  an  immense  feather  :  a  great  nnmber  of  these  shooting 
out  from  the  top  of  the  high  stems,  and  falling  gracefully  over,  produced  ■ 
very  pntty,  light,  and  elegant  appearance.  In  other  places  dense  scrub  and 
impenetrable  forest  of  gum-trees  and  tall  mulgar,  through  which  they 
vain  atlteropted,  by  pushing,  tearing,  and  wiuding.to  make  some  progress 
obliged  them  to  make  a  circuitous  journey.  Such  was  that  met  with  neu 
Auld's  chain  of  ponds.  Tliis,  says  Mr.  Stuart,  would  lie  a  fearful  country 
fur  any  one  to  be  lost  in,  as  there  is  nothing  to  guide  them,  and  one  cannot 
see  more  than  300  yards  around.  "  Should  any  be  so  unfortunate  oa 
to  be  lost,  it  would  be  quite  impossible  to  find  tliem  again ;  it  would  ba 
imprudent  to  search  for  them,  fur  by  so  doing  the  searchers  wonid  mn  tl]« 
risk  of  being  lost  too."  In  such  situations  the  usual  resource  of  dimbinf 
a  tree  sometiraei  led  to  deceptive  appearances  of  open  country,  caused  by 
the  shade  of  the  sun  on  some  of  the  lower  mulgar  bushes.  Near  Kewick'a> 
large  group  of  springs.  In  lat.  13°  bi',  on  eome  table-land  thickly 
planted  with  stringy  bark,  pines,  and  other  trees  and  ihrnba,  th«< 
party  for    the  Gr^t  time  saw  tlie    fan-palms,  soma  of  them  growing  I 
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flpirsnls  of  fifteen  feet  high.  Again,  at  Anna's  Creek,  iat«raperaed  with 
marshy  gronnd  thick  with  trees,  bushes,  and  strong  vines,  were  plains 
covered  with  long  grass,  in  this  instance  reaching  to  the  sliouMer  of  g, 
man  on  horseback.  Such  grassy  plains  appear  to  be  a  very  common 
feature,  though  tlie  grass  usually  is  not  of  such  excessive  heiglit,  rcacliing 
perliaps  four  feet,  and  offering  sometimes  great  impediment  to  the  progress 
of  the  horses  from  its  dryness,  which  caused  it  to  break  and  accumulate 
before  their  fore  feet.  But  an  inconvenience  of  a  far  graver  charoclet 
Arose  from  tiie  habit  of  the  natives  of  setting  fire  to  the  grass.  In  many 
places  the  whule  country  was  burned,  and  In  one  instance  the  explorers 
had  a  narrow  escape.  The  country  was  in  a  blaze  of  lice  to  the  east  of 
them,  but  owing  to  there  not  being  a  breath  of  wind  they  were  fortunately 
enabled  to  puss  within  a  quarter  of  a  mile  of  it. 

No  very  striking  flowers  appear  to  hava  been  met  with  except  those  of 
the  bean-tree  with  briglit  crimson  blossoms,  a  certain  lar^e  creeper  witli 
yellow  blossoms  found  on  the  banks  of  the  River  Strangways,  and  "  a  new 
kind  of  lily,"  evidently  a  species  of  Nelurobiurn,  with  flowers  six  inches 
high,  resembling  a  tulip  in  form,  and  of  a  deep  rose  colour. 

Considering  how  much  the  success  of  a  former  expedition  was  frustrated 
by  the  hostility  and  interference  of  the  natives,  it  is  not  to  be  wondered  at 
that  Air.  Stuart  was  extremely  wary  of  them  on  this  occasion,  and  never 
sought  their  company.  He  was  usually  very  successful  in  avoiding  them, 
although  it  would  appear  that  the  coontry  is  by  no  means  destitute  of 
aboriginal  inhabitants.  Wherever  they  go  they  light  a  tire,  and  (he  smoke 
gave  the  travellers  an  announcement  of  their  proximity.  Native  smokes 
eeen  in  all  directions  is  a  not  unfreiuent  remark  of  Mr.  Stuart's  diary, 
and  it  was  obviously  imposulile  under  these  circumstances  to  avoid  them 
altogether.  Accordingly,  we  have  some  account  of  the  habits  and  appear- 
ance of  this  degraded  type  of  mankind.  In  the  neighbourhood  of  Frew's 
Water-hole  they  were  visited  by  a  few  natives,  who  appeared  to  be  very 
friendly;  they  called  water  (the great  topic  of  conversation  intlie  interior 
of  Australia)  "  ninloo."  These  men  were  armed  with  spears,  about  ten  feet 
long,  which  are  described  oa  having  tharp fiint  poiuU  ahoat  six  inches  long, 
with  a  bamboo  attached  to  the  other  end.  They  painted  to  the  west  as  the 
place  where  they  got  the  bamboo,  and  the  water  also,  hut  they  appeared  to 
have  no  knowledge  of  the  country  to  the  north.  They  were  tall,  well- 
made,  elderly,  men,  and  went  away  quietly.  A  fir«  in  the  grass,  which 
they  ignited  next  day,  almost  surrounded  and  cut  off  the  exploring  party. 
On  another  occasion,  Mr.  Stuart,  returning  from  an  excursion,  found  a 
number  of  natives,  old  and  young,  hugging  his  men  in  the  most  friendly 
manner.  Some  pieces  of  white  tape  were  given  to  them,  whicli  pleased 
them  much.  They  still  pointed  to  the  west  as  the  place  where  the  large 
vater  was.  On.  the  banks  of  River  Strangways,  they  came  upon  a  spot 
where  were  numerous  recent  fires  of  thenatives;  there  must  have  been  a 
great  many  of  them,  for  their  fires  covered  the  ground.  Great  nombera 
of  shells  of  mussels  were  also  found  here — the  remains  of  a  feast  upon  those 
■hell-lish.  And  in  another  spot  they  found  a  fuvouritu  camping-ground  of 
Qie  nntlves  strewed  with  fish  bones,  mussel  and  turtle  sheila.  Mr.  Statjt 
teems  to  hint  at  cannibalism  when  he  says,  that  on  the  |i'' 
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natives  had  mcampeJ  a  day  or  two  beFore  he  saw  the  remains  of  bones  of 
one  of  them  which  had  been  burnt ;  and  he  further  descrili«a  an  apparatni 
of  poles  atnck  in  the  ground,  making  a  framework  about  eight  feet  high, 
which  he  Bapposee  to  liare  been  used  by  tliem  for  tmokt-drying  a  Uact- 
fellow.  This,  he  says,  is  a  new  feature  in  their  customs.  In  many  caM* 
the  natives  ran  off  as  fast  as  they  could  as  soon  as  they  saw  tlie  wliite  moDf 
yelling  and  squalling  fearfully.  On  being  overtalccn,  one  of  them  held  up 
a  green  bough  as  a  flag  of  truce.  A  singular  eliaracter  was  met  with  on 
bantcs  of  Roper  River.  A  number  of  natives  being  seen  to  approach 
camp  about  sundown,  preparations  were  made  to  receive  them.  Th^ 
appeared  friendly,  however,  and  the  attention  of  Mr.  Stnart's  party 
attracted  by  an  old  man,  mliose  legs  are  described  as  t«ing  about  four  f««C 
long,  and  bb  body  in  all  seven  feet  high,  and  so  remarkably  thlu  that  h» 
appeared  to  be  a  perfect  sliadow,  A  Usli-hook  in  the  hat  of  one  of  tbs 
whites  attracted  his  attention,  and  making  signs  that  he  wished  for  it,  ifc 
was  giveu  to  him,  at  which  he  seemed  delighted,  and  handed  it  over  to  hii. 
son,  a  short  stoutman,  who  was  laughing  all  the  time.  But  although  app&« 
rently  friendly,  it  was  necessary  to  be  ever  on  the  watch,  for  they  were  not 
to  ha  trusted.  Tliey  would  follow  op  the  party  during  the  night  without 
being  seen,  though  their  tracks  betrayed  them  in  the  morning.  They  wllf 
pretend  the  greatest  friendship  one  moment,  and  spear  you  the  next.  Tha 
women  are  all  small  and  very  ugly. 

Of  course,  in  such  an  adventurous  journey,  the  horses  were  mo<t 
valuable  auxiliaries,  and  their  efficiency  was  watched  with  jealous  eanj: 
Several  mishaps  occurred  in  connection  with  them.  On  the  Illh  of  Ma^ 
the  packhorse  died,  leaving  them  in  a  very  awkward  predicament.  Tlift 
want  of  water  told  upon  the  poor  animals,  and  it  was  necessary  sometim«s 
to  Imlt  for  two  or  three  days  to  recruit  their  failing  strength.  One  of  th* 
riding  horses  bolted  into  the  forest,  tearing  his  saddle  all  to  pieces,  but  wM 
recovered  without  further  accident.  On  another  occasion,  one  of  the 
horses  became  bogged  in  a  creek,  and  was  with  difficulty  extricated;  onA 
another,  less  fortunate,  was  so  completely  fixed  that  in  the  endeavour  ta 
get  him  out  the  rope  broke,  and  falling  into  water  he  was  drowned.  Tit* 
carcase  was  extricated  next  day,  and  dried,  and  they  all  enjoyed  ■> 
delightful  change  of  diet.  It  was  a  great  treat,  "for  the  horse  eatff 
remarkably  well,  though  not  quite  so  good  as  bullock."  Then  tlieir  shoel' 
came  off,  and  the  poor  beasts  were  alt  lamed,  till  it  was  determined  to  atop 
and  shoe  their  fore-feet  with  the  shoes  which  were  intended  to  be  saved  ttc 
take  them  hack  over  the  stony  ground  of  S.  Australia.  At  another  tim^' 
a  horse  vanislied  during  the  night,  and  was  not  seen  again.  These  and< 
similar  casualties  must  have  been  trying  in  the  extreme  to  men  whoaw 
lives  depended  upon  the  assistance  of  these  valuable  quadrupeds. 

At  length,  on  July  25th,  everything  combined  to  show  Mr.  Stnart  tliafr 
they  were  approaching  the  seacoast.      "  Stopped  the  horses  to  clear  a  way 
(through  the  belt  of  scrub  fringing  the   beach)  wliilst  I  advanced  t,  few 
yards  on  to  the  beach,  and  was  gratified  and  delighted  to  behold  the 
of  the   Indian  Ocean   in  Van  Diemen'a   Gulf  before  the  party  with  t1 
horses  knew  anything  of  its  proximity.     Thring,  who  rode  in  advance 
we,  called  out  '  The  sea  I  '  which  so  took  them  all  by  surprise,  that  he 
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to  repeat  the  call  before  they  fully  understood^  and  then  they  gave  three  long 
and  hearty  cheers.  I  dipped  my  feet  and  crashed  my  face  and  hands  in 
the  sea,  and  collected  a  few  shells  ....  Thus  have  I  through  the  instru- 
mentality of  Divine  Providence  been  led  to  accomplish  the  great  object  of 
the  expedition,  and  to  take  the  whole  party  through,  as  witnesses  to  the 
fact,  and  through  one  of  the  finest  countries  man  would  wish  to  pass — 
good  to  the  seacoast,  with  a  stream  of  running  water  within  half  a  mile  of 
the  sea.  If  this  country  is  settled  it  will  be  one  of  the  finest  colonies 
under  the  Crown,  suitable  for  the  growth  of  any  and  everytliing.  What 
a  splendid  country  for  producing  cotton !  "  So  having  hoisted  the  Union 
Jack,  and  buried  a  record  of  the  discovery  at  the  foot  of  a  tree  on  which 
their  names  were  cut,  they  forthwith  commenced  the  return  journey. 

This  return  was  made  over  the  same  route.  Many  horses  had  been  lost 
on  the  way,  and  thus  the  return  was  rendered  proportionately  difficult ; 
but  excepting  some  encounters  with  the  natives,  difficulties  with  respect  to 
water,  and  such  accidents,  the  journey  presented  nothing  remarkable. 
Mr.  Stuart  himself,  however,  fell  ill,  and  at  one  time  scarcely  expected  to 
reach  home  alive.  But  early  in  January  of  the  present  year  this  gallant 
band  did  reach  Adelaide,  though  Mr.  Stuart  was  but  in  a  weak  state  of 
liealth.  Preparations  were  being  made  to  give  them  an  enthusiastic 
reception,  for  their  fellow-colonists  well  know  the  difficulties  of  the 
exploration,  and  are  able  fully  to  appreciate  the  judgment  and  success 
with  which  it  has  been  carried  out. 
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QUARTERLY  RETROSPECT. 
ASTRONOMY. 

Solar  and  Lunar  EcUpies.—K  partial  aoUr  and  total  lunar  eclipse — tie 
former  on  Uie  evening  of  May  17,  and  the  latter  on  the  night  of  June  1 
have  heen  favourably  oliserveil  throughout  the  British  Islands  generally. 
Tlie  small  portion  of  the  aolar  surface  eclipsed  in  the  first  (only  0'3  at 
London)  produced  little  if  any  darknessorother  phenomena,  and. ohwrvera 
conld  only  notice  the  passage  of  the  moon's  disc  over  some  of  the  spolB^ 
and  the  ruughness  of  the  moon's  edges  when  projected  on  very  strong 
light.  The  lunar  eclipse  was  more  interesting,  and  the  gradual  extinction 
of  Che  moon's  white  light  hy  umbra  and  penumbra,  until  only  a  dusky  red 
patch  was  left  in  the  sky,  was  more  remarkable  than  any  seen  of  lute  yeftn. 
In  some  total  eclipses  of  the  moon  it  has  been  noticed  that  its  surface  !• 
much  brighter  than  on  other  occasions,  and  this  has  been  held  to  be  dua  to 
the  distance  of  the  moon  from  the  earth  at  the  time ;  ti  «.,  if  (he  moon  b« 
at  its  shortest  distance,  the  shadow  (being  larger)  will  more  completely ' 
velope  the  moon,  and  the  latter  be  in  consequence  darker,  and  nte  on 
The  moon  was  very  near  its  perigee  on  the  present  occasion,  so  titat  tlie  veiy 
considerable  darkness  observed  may  be  taken  as  a  further  proof  of  tliii 
very  natural  esjil  a  nation.  The  colour  of  the  shadow  on  the  moon  wai 
variable  as  the  eclipse  proceeded,  being  at  first  of  an  inky  or  greyish  lint] 
but  as  the  time  of  total  eclipse  approached,  the  hidden  portion  becams 
gradually  redder,  the  penumbra  assuming  a  bluislt  colour,  which  is  ex- 
plained by  the  contrast  between  the  red  and  light  silvery  part  of  the  moon'l 
disc;  and  the  same  effect  was  noticed  aa  the  shadow  disappeared  from  tha 
moon.  The  white  spots  on  the  floor  of  the  mountain  Plato  were  even 
epieuoiis  as  the  penumbra  passed  over  that  part.  Another  total  eclipse  of 
the  moon  will  not  be  visible  in  Eugland  for  some  years,  and  it  is  but  seldom 
that  one  is  obsen-eJ  under  such  fa^■ou^able  circumstances. 

Spectra  of  Stan. — Since  Donati's  memoir  on  this  subject,  published  In 
tike  course  of  last  year,  it  has  engaged  the  attention  of  numerous  observen; 
but  the  variety  of  detail  seen  by  Secchi  at  the  Iloman  Observatory  (being 
probably  favoured  with  a  fine  atmosphere  at  the  time)  is  very  remark&bl<^' 
although,  as  yet,  his  determinations  of  the  tines  of  only  five  stars  have  bee 
published.  Mr.  llug^jins  and  Dr.  Miller  have  made  a  more  extsnrif 
series  on  thirty^r  forty  stars,  and  have  been  able  to  obtainmicroscopiophl 
tographa  of  Sirius  and  Capella.    An  ingenious  method  has  been  devised  b^ 
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Mr.  Hnggins  for  observiog  the  lines.  He  having  found  that  the  Bolar  line 
D  exactly  corresponds  with  that  of  the  sodium  band,  makes  the  latter  the 
starting-point  of  his  measures,  having  both  it  and  the  steUar  spectrum 
which  is  to  be  examined,  in  the  field  at  the  same  time.  By  these  observa- 
tions it  is  to  be  hoped  that  not  only  the  chemical  constitution  but  the  tem- 
perature of  the  sun  and  stars  may  be  determined,  as  it  has  been  discovered 
that  the  length  of  the  spectrum  depends  on  the  heat  of  the  flame.  M.  Secchi 
makes  use  of  Janssen's  spectrometer  of  direct  vision,  and  has  been  as- 
tonished at  the  magnificent  results  which  he  has  obtained  by  it.  In  Alpha 
Ononis,  he  notices  a  line  at  F  and  four  between  F  and  6,  only  one  of  the 
latter  of  which  is  given  by  the  Greenwich  observations.  The  spectrum  of 
Aldebaran  extends  still  further,  and  sixteen  lines  of  various  breadths  have 
been  noticed  in  it.  The  spectra  ot  Sirius  and  Rigel,  which  are  white  stars, 
are  somewhat  longer  than  those  of  the  red  stars,  and  the  prominent  lines 
appear  in  the  blue  and  the  violet,  but  are  more  rare  in  the  less  refrangible 
parts,  with  the  exception  of  the  red.  It  is  remarkable,  as  Secchi  observes, 
that  the  ray  F  is  found  in  all  the  stars  prominently  as  in  the  sun,  and  he 
considers  its  origin  may  be  due  to  the  terrestrial  atmosphere.  From  the 
twenty  stars  observed  at  Greenwich,  the  majority  give  the  same  result ; 
which  is,  however,  equally  well  seen  in  the  line  G.  There  seem  to  be 
great  anomalies  in  the  different  observations  of  spectra,  which  will  doubt- 
less be  soon  cleared  away. 

Companions  to  Bright  Stars, — For  some  time  past,  observers  have  been 
endeavouring  to  detect  faint  stars  in  the  immediate  neighbourhood  of 
bright  ones,  and  have  succeeded  in  many  instances.  Of  those  the  com- 
panion of  Sirius  has  been  seen  by  the  gigantic  telescopes  of  Clark,  Lassell, 
and  Foucault.  Latterly,  M.  Goldschmidt  has  not  only  succeeded  in 
refinding  it,  but  has  also  discovered  five  others,  all  of  which  are  immerged 
in  the  light  of  Sirius,  and  one  of  them  being  nearly  as  close  to  the  prin- 
cipal star  as  that  discovered  by  Clark.  MM.  Barclay  and  Romberg  have 
reobserved  a  small  star  close  to  Procyon,  seen  by  Mr.  Hind  in  1855,  and 
two  other  minute  stars  are  noted,  but  their  places  *  not  given.  It  would 
appear  that  some  faint  companions  to  Procyon  have  likewise  been  seen  by 
M.  Goldschmidt  {vidt  **  Les  Mondes  "  of  Feb.)  Mr.  Dawes  says  that  one 
of  the  stars  seen  by  M.  Goldschmidt  near  Sirius  is  easily  detected,  but  the 
five  others  could  not  be  observed,  and  he  thinks  them  atmospheric  and  not 
teltscopie  ies^A. 

Mars, — Mr.  Lassell  has  made  a  valuable  series  of  drawings  of  the  planet 
Mars,  taken  during  the  late  opposition,  and  has  arrived  at  some  remark- 
able conclusions  in  respect  to  its  organism.*  He  finds  that  whilst  the  same 
phase  occurs  every  thirty-nine  days,  and  the  planet  should  appear  exactly 
the  same,  the  seas  and  continents  can  rarely  be  certainly  recognized 
from  his  drawings,  and  is  therefore  of  opinion  that  "  if  Uie  variously 
coloured  portions  do  generally  represent  land  and  water,  their  aspect  must 
be  greatly  modified  by  the  transit  of  clouds  of  great  extent,  density,  and 
variety  of  form."  The  white  spot  at  the  North  Pole  was  smaller  than  that 
of  the  South  Pole.  The  ruddy  portion  was  more  uniform  in  appearance 
than  the  blue  or  green  part,  the  only  distinct  marking  on  the  red  being  a 
curved  streak  near  the  South  Pole.    On  Nov.  4,  it  was  noticed  that  the 
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bluinb  portion  \\nd  a  very  irregular  and  hard  outline  in  its  darkest  pitvt,,1 
like  the  coast-line  of  b  terrestrial  continent  broken  by  bays  and  iukta>,l 
Deliuate  markings  were  visible  on  the  red  nud  bron'o  parts.  Where  tha  I 
white  part  is  near  the  margin,  there  aj>pearcd  to  be  a  protuberance  at  that] 

Fringet  of  Light  danng  Solar  Ellipses. — The  appearance  of  movii^V 
fringes  of  Uglit  seen  on  a  whitened  wall  during  the  total  eclipse  of  Dec.  31,^ 
lOGl.  ia   remembered  to  have    been  seen  by  M.  Gdldschniidt   i 
annular  eclipse  of  Sep.  7, 1020.    lie  perceived  them  fully  two  and  a  half 
minutes  before  the  annnhis  was  formed.    He  was  walking  at  the  lime  in  a 
direction  from  east  to  west,  when  lie  saw  the   moving  shadows   coining 
towatils  him  slowly.    The  movement  was  not  rapid,  and  Ihc  aspect  liiu 
the  shadows  of  srooke  in  sunshine  ;  the  forms  being  rhomboids  of  foar  oti 
six  inches  in  diameter,  mixed  up  with  ribbon-shaped  shadows.     The  inni 
spaces  were  tilled  with  round  spots  mixing  gradually  with  the  otlier  ii 
grey  transparence.     AI.  Goldschmidt  saw  this  strange  apparition  whilst  Iwfl 
walked  for   about  one  hundred  steps,  when  the  anuulus  was  suddenlffl 
formed,  the  light  of  the  Bun  running  round  the  moon  like  a  fluid.     At  thai 
eclipse  of  July,  1860,  these   spots,  yellow  in  colour,  were  noticed  by  »■ 
Spanish  countryman  flitting  over  his  white  dress  from  west  to  east,  andlhtrl 
fringes  were  also  seen  during  the  same  eclipse  by  Captain  Mannheim  ii 
Africa. 

Motion  of  S>in  in  Sjiofe, — From  a  consideration  of  the  proper  moUona  olM 
stars  in  space.  Sir  W,  Herachel,  Argelander,  Galloway,  &c.,  determined  ■ 
that  the  sun  was  moving  in  the  direction  of  the  constellation  of  Hercale*;! 
and  StvuvB  has  even  calculated  its  annuitl  motion  towards  tliat  point.   The  1 
Astronomer  lioyal,  however,  from  discussing  a  larger  series  of  observation* 
from  1,107  stars,  doubted  this  conclusion;  and  Mr.  Dunkin,  by  pursuing 
the  same  calculations,  has  arrived  at  the  same  result.    It  may  be  stated 
that  Mr.  Carrington  and  Professor  Fcarnley  consider  it  hopeless  to  deter- 
mine this  problem  by  investigating  it  by  the  method  which  the  former  has  J 
pointed  out — viz.,  as  to   whether  the  direction  of  the  motion  of  cometf  I 
before  coming  into  solar  influence  was  different  from  the  concluded  motioia 
of  the  sun.    Mr.  Carrington,  therefore,  advises  the  persevering  observation  I 
and  determinations  of  proper  motions. 

Lunar  Mountain  P/a(o.~When  tlio  moon  is  full,  and  cireumstanees  & 
favourable,  by  making  use  of  a  moderately  sixed  telescope,  two  or  threa  1 
bri((ht  spots  may  be  seen  on  tlie  otherwise  dark  surface  of  the  interior  of 
Plato,    It  was  not  known  whether  these  were  pits,  or  elevations  above  the 
surface.    On  the  evening  of  April  2<!,  however,  M.r.  iJawes  saw  tliem  to 
great  advantage,  and  they  were  proved  to  be  vevitablo  cratcra  or  pit*  with 
elevated  surrounding  wall,  which  cast  a  aiiadow  outwards  oit  one  side  and  J 
inwards  on  the  other.     The  other  round  S|iols  wei'e  found  to   aEsame  I 
similar  appearance.    There  are  some  other  bright  spots  and  streaks  whid^  J 
however,  Mr.  Datves  considers  neither  elevated  above  nor  depressed  below 
the  surface,  like  those  bright  patches  which  are  seen  at  other  parte  of  thai 
moon.    Some  of  the  round  spots  are  so  small  that  it  has  been  imposaiUIe  tol 
determine  whether  they  are  cralers  or  not. 

The  Lunar  Mare  hiArium.—yit.  Birt  points  out  that  between  the  S.W*1 
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part  of  the  Alps  as  far  as  Plato,  the  Mare  Imbrium  is  of  a  pure  dark 
colour,  the  uniformity  of  tint  being  very  remarkable,  and  not  interrupted 
with  bright  patches,  craters,  and  roughnesses,  as  in  the  other  seas. 

OccuUcaion  of  the  Star  Kappa  Cancri  on  April  26. — Mr.  Copeland  (near 
Manchester),  in  observing  the  disappearance  of  this  star  at  the  moon's 
dark  limb,  noticed  that  there  was  an  interruption  of  its  light.  At  first 
about  three-fourths  of  its  light  disappeared  instantly,  and  in  the  interval 
of  half  a  second  the  remainer  disappeared.  This  would  seem  to  show 
that  the  star  was  double.  The  occultation  of  the  star  Alpha  Scorpii,  which 
is  only  visible  as  double  to  the  most  powerful  instruments  presenting 
the  same  phenomenon  at  occultation  by  the  moon,  Mr.  Dawes  has  con- 
sequently examined  Kappa  Cancri  with  the  hope  of  detecting  this  duplicity, 
but  although  seen  pretty  favourably  and  examined  with  magnifying  powers 
of  620  and  1,000,  the  star  seemed  perfectly  round.  Occultations  of  this 
star  occur  on  September  9  and  November  SO  of  this  year — the  latter  will 
be  the  most  favourable  for  observation.  It  may  be  stated,  however,  that 
Mr.  Burr  observed  the  disappearance  of  this  star  on  the  same  night  at 
Highbury,  and  says  that  the  star  disappeared  instantaneously. 

Sun^s  Para^/oiT.— This  important  element — in  other  words,  the  dis- 
tance of  the  earth  from  the  sun — ^has  been  lately  determined  by  Mr.  Stone, 
from  a  comparison  of  simultaneous  observations  of  Mars  and  stars  near 
him,  made  at  the  Greenwich  and  the  Victoria  (Australia)  Observatories. 
The  result  gives  8,932  seconds,  differing  but  little  from  the  value  found 
by  M.  Le  Verrier,  but  very  considerably  from  that  of  8,578  deduced  from 
the  celebrated  transits  of  Venus  of  1761  and  1769. 

Deviation  in  the  Direction  of  Grravity, — The  observed  co-latitude  of  the 
Observatory  of  Moscow  has  been  found  to  be  eight  seconds  greater  than  that 
given  by  the  geodetic  survey  ;  and  as  there  can  be  no  doubt  of  the  correct- 
ness of  either,  it  clearly  proves  a  local  deviation.  As  there  are  no  moun- 
tains in  the  neighbourhood,  but  it  is  a  clear  level  country,  this  is  the  more 
extraordinary. 

Dark  Ring  of  Saturn, — On  March  26,  1863,  Mr,  Carpenter  found  a 
great  increase  in  the  brightness  of  the  dusky  ring  of  Saturn,  which  ap- 
peared to  be  nearly  as  bright  as  the  illuminated  ring. 

Glass  Specula, — The  Rev.  Mr.  Key  has  invented  a  new  method  of  polish- 
ing the  above,  which  from  its  success  in  the  hands  of  amateurs  promises 
excellent  results.  He  polishes  to  a  spherical  figure  first,  and  then  modifies 
the  figure  of  the  polisher,  with  which,  with  the  usual  stroke  and  side-motion, 
he  obtains  the  parabolic  figure.  By  means  of  a  6^inch  aperture,  Mr. 
With,  of  Hereford,  has  worked  one  which  separates  the  components  of 
the  small  star  of  Gamma  Andromedse. 

Parallax  of  Stars. — M.  Kruger  has  determined  the  parallax  of  two 
new  stars  of  which  M.  Argelander  had  established  the  considerable  proper 
motion.  The  first  is  Lalande,  21 ,258,  for  which  the  annual  parallax  has 
been  found  to  be  0*260  seconds  of  arc.  The  second  is  Argelander's  star, 
17*41 5-6,  for  which  he  finds  almost  the  same  amount — ^viz.,  0*247  seconds* 
It  is  somewhat  remarkable  that  both  of  those  are  stars  invisible  to  * 
naked  eye — ^the  first  being  of  the  8^  and  the  second  of  the  9th  miir 
This  would  seem  to   show,  which  has  already  been  establifliicd 
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Cygni,  that  it  19  not  the  brightest  stara  which  are  alwajs  nearest  to 
unly  one  of  the  latter,  Alph&  Centauri,  haring  a  conailerablc  parallax. 

iVew  VontU  and  Platitts. — The  second  and  third  comets  of  1803,  discoTerei 
respectivelj'  by  Kiinkerfnea  and  Respighi,  were  frequently  obaerred  during 
the  monthi  of  April  and  May,  but  both  became  much  fain(«r  during  ttM 
latter  month.  The  firat  was  a  round  nebula,  which  on  April  20 
about  4'  of  arc  in  d  i ample r  ;  the  latter  on  April  26  was  viable  to  tllA 
naked  eye,  with  bri;{bt  atellur  nucleus,  and  a  tail  of  a  degree  in  lengt] 
The  7Bth  planet,  discovered  by  Dr.  Luther  on  March  Ifi  last,  bos  received 
the  name  of  Diana,  and  was  of  the  lOtii  magnitude  at  that  epoch.  Thi 
planet  (77)  discovered  by  Peters  in  November  last  appears  to  have  been 
unfortunate,  and  will  with  difBculty  be  refound,  as  no  further  observationa 
hare  been  tHken.'nor  its  elements  computed.  Another  somewhat  Inckleaa 
planet  (Leukotbea)  coines  into  opposition  in  November  next,  but  will 
of  the  last  degree  of  faintness.  H.  Schubert,  however,  requests  obserren 
with  proper  mentis  to  pay  particular  attention  to  it,  as  be  intends  to  inves- 
tigate the  mass  of  Jupiter  hy  it — an  important  object,  which  shows  Iha 
utility  of  even  those  little  bodies. 

SpotM  on  Sun  attd  Zadiaeal  Light, — Professor  Wolf,  whose  labours  in 
respect  to  the  solar  spots  are  so  well  known,  gives  further  proofs  of  their 
periodicity,  Uicir  relative  numbers  in  the  five  years  1858 — 1862  bring 
respectively  £0'9  ;  06-4  ;  08-6 ;  77'4  and  59-4.  He  had  previously  deter- 
mined the  maximum  for  1860-3,  and  has  thence  deduced  the  1 
declination  variation  for  Prague  and  Munich.  The  connection  betweea 
tile  Solar  Spots  and  Northern  Lights  has  been  likewise  satisfactorily 
established,  the  period  of  the  first,  which  recurs  every  eleven  years,  agN«- 
ing  perfectly  with  that  of  the  seconil. 

Eta  Arg&», — This  celebrated  variable  star,  which  passes  between  llw 
4th  and  Ist  magnitude,  and  at  its  latter  pliaso  being  brighter  thaa 
any  of  the  stars  of  the  southern  hemisphere,  haa  likewise  been  investigated, 
by  Professor  Wolf.  lie  finds  a  period  of  46  years.  In  the  cun 
briglitness  ^iven  by  him,  it  passes  from  the  4th  magnitude  to  the  1^ 
magnitude,  then  declines  to  the  Snd  magnitude,  after  this  increasea 
to  its  greatest  brightness  in  33  years  ;  six  years  subsequently  falls  to  the 
2nd  magnitude;  whence  in  five  yeara  time  it  rises  to  1^  magnitude, 
and  then  decreases  to  the  4th  magnitude. 

Jupit^'t  Sat-dlitia  anil  the  Pletada.—Jt  has  frequently  been  argued 
whether  Jupiter's  satellites  are  visible  to  the  naked  eye,  and  equally  so 
to  the  number  of  stars  in  the  Pleiades  visible  under  thoae  circurastancM 
A  member  of  the  Astrononier  Royal's  family  instead  of  the  ordinary 
always  sees  seven,  and  in  favourable  weather  as  many  as  twelve,  and  thia 
has  been  verified  liy  actual  mapping.  Mr.  Mason,  on  April  16,  after 
gating  witii  great  care  at  Jupiter,  and  taking  every  precaution,  det«cted 
a  luminous  point  close  to  the  planet  which  was  altogether  independent  <^ 
the  radiations,  and  on  looking  througli  his  telescope  found  the  aatelliloa 
clustered  at  the  point  which  he  had  previously  noticed. 
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77«  Calabar  Poison  Beau  (Phj/aosligiaa  vcnauaum). — T!ie  seed  of  lliis 
plant  boa  lately  beea  much  noticed  far  the  mediciaal  properties  whiuh 
reHJde  in  it.  Tlie  most  energetic  results  are  obtained  from  the  Icernsl. 
Tlieae  are  cliiefly  marked  upon  the  spinal  cord,  prnducing  muscular 
paralysis.  When  applied  locally  to  the  eyeball  or  eyelids,  destruction  of 
the  conti'actility  of  muscular  fibre,  and  contraction  of  the  pupil  result. 
This  property  is  advantageously  employed  by  the  oculist. 

CuUinatiim  of  Cinchona  Trees  in  /nrfia.— Dr.  Anderson,  Superintendent 
of  the  Calcutta  Botanic  Garden,  is  inspecting  the  introduction  ol  Cin- 
chona into  the  Sikkim  Himalayas.  Uis  nursery  is  reported  to  be  in  a 
most  flourishing  condition,  and  he  has  svven  species  under  cultivation. 
He  states  that  it  promises  to  be  a  most  successful  experiment  on  those 
rooisl  hills. 

Iron  at  a  Tonie  in  the  Vegttablt  Creation. — It  is  alleged  that  a  discovery 
of  a  curious  kind  has  been  made  regarding  the  influence  of  iron  on  vege- 
tation. On  chalky  soils  where  there  is  an  absence  of  iron,  vegetation  hns 
A  sere  and  blanched  appearance.  Tliie  is  entirely  removed,  it  is  said,  by 
tiie  application  of  a  solution  of  sulphate  of  iron.  Haricot  beans  watered 
-with  this  substance  acquired  an  additional  weight  of  60  per  cent.  It  is 
especteil  that  the  salts  of  iron  will  be  found  as  benericist  in  farming  as  in 
horticulture,  but  the  experiments  aro  yet  very  incomplete.  In  the  culti- 
vation of  clover,  wonderful  advantages  are  declared  to  have  been  gained. 
The  material  is  cheap  and  the  quantity  applied  is  small. 

The  Flora  of  Australia. — Dr.  Murray,  who  accompanied  Mr.  Howitt's 
expedition  as  medical  officer,  has  brought  back  specimens  of  timber  repre- 
senting seventeen  species  of  tree*,  the  most  peculiar  of  which  have  received 
the  Dame  of  the  cork  tree,  and  the  orange  tree.  The  fruit  of  the  latter  in  out- 
ward appearance  is  not  unlike  a  small  orange,  but  it  has  a  pungent  flavour, 
which  renders  it  disagreeable  to  Europeans,  being  something  between  a 
water-melon  and  cayenne  pepper.  The  collection  of  timber,  made  with 
great  labour,  has  been  sent  to  Dr.  MQIIer  for  examination. 

The  Rvxptaclct  of  the  Juices  of  PlaaU.^-M.  Lestiboudois  endeavours 
to  dispel  the  doubt  respecting  the  existence  and  nature  of  latex 
and  laticiferouB  vessels.  He  propounds  a  series  of  questions,  which 
he  answers  as  the  result  of  his  researches.  The  coloured  juices  of  plants 
do  not  resemble  (according  to  this  botanist)  a  fluid  which  has  to  furnish 
organs  with  the  materials  of  growth,  eitlier  in  their  physical  properties,  in 
their  composition,  or  in  the  situations  in  which  they  are  found.  In  some 
plants  the  reservoirs  of  the  coloured  juices  constitute  a  vasculur  system,  bo 
disposed  as  to  follow  the  vesication  of  the  leaves,  and  appertaining  more 
particularly  to  the  cortical  structure  of  the  stem.  The  proper  juices  are 
more  dense,  and  of  a  deeper  colour  in  Uie  lower  and  older  parts  of  the 
plant,  and  usually  ore  nearly  absent  from  the  root  ;  but  in  some  instances 
(as  Lactuca  saiioa)  abound  there.  The  rasa  propria  are,  as  a  rale,  distin- 
guishable from  ndghbonring  tisaues  by  the  colour  of  their  contents,  and 
by  their  flexuous,  thin,  branching,  and  anastomatic  form. 
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Darnel  Gran, — M.  Filhol  lias  teeently  investigateit  the  toxical  pro- 
pBrtieB  of  the  Solium  taauletUuin.  Numerous  experiments  have  baea  at 
different  times  matle  ou  auiraals  with  this  plant ;  but  they  have  not 
hitherto  led  to  anything  certain  concerning  tiie  nature  of  the  poison  c 
tuned  in  it.  M.  Filhol  has  diecarered  that  it  contains  a  double  poison 
poison  of  the  strychnine  class,  and  one  of  the  narcotic  kind.  He  has 
lated  these  two  poisons,  and  experiments  on  animals  liave  shown  their 
special  actions,  and  explained  their  contradictory  effects.  M.  Filhol  adds, 
that  the  presence  of  Soliuix  in  corn  may  be  shown  by  the  shape  of  il 
starchy  particles,  which  are  different  from  that  of  wheat. 

Vascalar  Bundlra  in  Ferns. — Mr.  Church,  in  o  paper  published  by  the 
Linneean  Society,  lays  great  stress  upon  the  arrangement  of  these  bundles, 
and  from  several  hundred  observations,  deduces  that  there  is  no  marked 
distinction  between  the  genus  Po^atichum  and  the  genus  Loppodiwm 
{Laitrta  Jf.)in  thisparticnlar.  Foreign  specimens  bear  out  this  result.  Also 
that  the  genus  Laitrta  {of  Moore)  contains  two  British  species,  and  man/ 
foreign  ones,  which  possess  a  totally  different  arrangement  of  their 
cular  tissue,  and  tliat  tliis  fact,  taken  in  connection  with  the  previously 
recognized  differences  of  these  very  same  species,  almost  warrants  their 
removal  to  another  genus.  And,  liistly,  that  genera  whose  outward  cha- 
racteristics are  conspicuously  distinct,  exhibit  marked  differences  in 
arrangement  of  their  vascular  fasciculi,  which  closely  allied  genera  do  noti 

PartlienogenesU  of  Albcria  CaJ/ra. — Dr.  Anderson,  of  tlie  Calcutta  Bo- 
tanical Gardens,  mentions  that  this  plant,  a  thorny  bush,  had  been  in 
gardens  some  years  without  producing  flowers.  It  containa  pistils  only, 
being  dicecions.  In  March,  1861,  it  bore  a  large  crop  of  well-ripened 
fruit,  which  was  sown,  and  gave  rise  to  a  vigorous  slock  of  young  planta. 
In  February,  lttG2,  it  flowered  again,  and  the  most  careful  exaiuinatian 
led  to  the  detection  of  no  trace  of  stamens.  This  tree  was  unfortunately 
destroyed  a  few  months  ago  in  a  severe  gale ;  but  a  second*  specimen  arti- 
ficially propagated  from  the  first  still  exists  in  the  gardens.  Ithaa  never. 
flowered. 

Sarracenia  Purpurta, — This  pitcher  plant  has  of  lalc  been  brought 
into  prominent  notice  from  its  supposed  virtues  in  cases  of  smallpox, 
merous  expcrluients  have  been  made  upon  its  propei'ties,  with  very  various 
results  ;  some  practitioners  praising  it  highly,  while  others  have  been  diaap- 
pointed.  No  doubt  that  many  important  discoveries  remain  to  be  made  in. 
vegetable  maitria  mediea  ;  but  the  utmost  caution  is  necessary,  lest  a  hasty 
conclusion  should  retard,  instead  of  advancing,  the  subject. 


CHEMISTRY. 

MR.  MARKHAM,  who  a  few  years  ago  was  appointed  the  sopcnn- 
tendent  of  an  expedition  for  the  collection  of  cinchona  plants  and 
seeds,  and  for  their  introduction  into  India,  has  lately  read  a  paper  oa  thia 
subject  before  the  Society  of  Arts.  Although  the  difficulties  that  presented 
^^         themselves  were  very  great,  they  have  been  so  eBcctunlly  met  tliat  there  ar*  ^| 
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now  growing  in  the  Neilgherrj  Hills  and  in  other  parts  of  India  aboat 
130,000  cinchona  plants  of  the  most  valuable  species,  the  result  of  the 
labour  bestowed  upon  the  subject. 

The  greatness  of  the  work  will  at  once  be  appreciated  if  it  is  remembered 
that  the  cinchona  plant  had  not  yet  been  cultivated,  that  its  conditions  of 
growth  were  unknown,  that  it  is  found  in  forests  scarcely  ever  visited  by 
Europeans,  and  that  great  care  was  required  in  the  selection  of  the  species* 
Mr.  Markham,  in  the  prosecution  of  this  undertaking,  pointed  [out  the 
distinction  between  mere  transplantation  and  that  true  cultivation  which 
consists  in  placing  the  plant  in  circumstances  favourable  to  its  develop- 
ment, and  removing  hurtful  influences. 

The  importance  of  the  cultivation  of  this  plant  cannot  be  overlooked 
when  the  immense  medicinal  value  of  quinine,  and  its  present  scarcity  and 
high  price,  are  considered.  Already,  specimens  of  the  bark  from  these 
cultivated  cinchonas  have  been  analyzed  by  Messrs.  Howard  &  Sons,  who 
report  that  they  contain  as  good  a  per-centage  of  quinine  as  the  cinchonas 
from  which  they  have  hitherto  been  in  the  habit  of  extracting  that 
alkaloid. 

Mr.  Lewis  Thompson,  M.R.C.S.,  has  been  making  some  experiments  on 
nickel  with  respect  to  its  preparation  in  a  state  of  purity.  He  considers  that 
the  large  quantity  of  arsenic  employed  in  the  manufacture  of  nickel,  and 
which  is  very  prejudicial  to  health,  is  quite  unnecessary;  for  by  first 
roasting  the  ore,  and  then  heating  it  with  half  its  weight  of  chalk,  he 
succeeded  in  obtaining  a  rough  metal  containing  88  per  cent,  of  pure 
nickel,  the  rest  being  cobalt  and  iron,  with  a  little  sulphur,  but  no  arsenic ; 
this  metal  being  decidedly  more  pure  than  the  ordinary  commercial  nickel. 
He  proposes,  as  a  method  for  the  analytical  separation  of  nickel  and 
cobalt  from  other  metals,  the  addition  to  the  warm  solution  of  the  mixed 
sulphates  of  nickel,  cobalt,  manganese,  iron,  copper,  &c.,  of  as  much 
sulphate  of  ammonia  as  the  liquid  will  dissolve,  and  to  set  the  solution 
aside  to  cool,  when  almost  every  particle  of  nickel  and  cobalt  will  separate 
as  double  sulphates  of  nickel  and  of  cobalt  with  sulphate  of  ammonia. 

The  new  metal  thallium  has  attracted  considerable  notice  for  some  time 
past.  From  a  lecture  given  by  its  discoverer,  Mr.  Crookes,  at  the  Royal 
Institution,  we  gather  the  following  particulars  concerning  this  metal : — 

The  property  by  which  its  discovery  was  efi^ected  was  that  of  giving  a 
single  brilliant  green  line  when  examined  by  means  of  the  spectroscope. 
Mr.  Crookes  was  engaged  in  examining  the  residue  from  a  manufactory  at 
Tilkcrode,  in  the  Hartz,  for  the  purpose  of  extracting  the  selenium  from  it. 
This  was  effected  in  the  ordinary  way,  and  the  crude  selenium  was 
distilled.  A  considerable  residuum  was  left  behind  in  this  operation,  in 
which  he  suspected  the  presence  of  tellurium.  Some  time  afterwards, 
happening  to  require  some  tellurium,  he  examined  this  residue  more 
minutely,  but  without  getting  definite  results ;  the  chemical  tests  appearing 
to  give  contradictory  evidence.  Recourse  was  then  had  to  spectrum 
analysis,  when  a  remarkable  green  line  was  observed  to  cross  the  field  .of 
view.  This  convinced  him  that  a  hitherto  unrecognized  element  was 
present,  and  he  set  himself  to  the  task  of  isolating  it.  At  first  he  inclined  to 
the  belief  that  he  had  a  metalloid,  or  semi-metal,  to  deal  with;  but  having 
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obtained  an  additional  supply  of  material,  he  was  enabled  to  precipitate 
the  substance  from  solution,  by  means  of  zinc,  in  the  form  of  a  black 
powder,  and  to  obtain  it  in  distinct  metallic  cryataU  by  voltaic  deposition, 
wtiich  removed  all  doubt  aa  to  its  metollio  nature.  It  may  be  as  well  Ut 
remark,  in  vindication  of  Mr.  Crookea's  claim  to  the  priority  in  the  dis- 
covery of  this  metal,  that  ho  obtained  tliese  metallic  crystals  in  September, 
1801. 

To  obtain  tlie  metal  in  a  coherent  form,  it  is  only  ncceEsai;  to  squoeie 
the  precipitated  mass  together,  and  fuse  it  under  cyanide  of  potassium,  or 
simply  to  submit  it  to  powerful  prcstiurc,  when,  from  its  great  softness,  it 
will  unite  into  one  masa. 

Spectrum  analysis  furnishing  an  easy  method  for  the  detection  of  tho 
new  metal,  Mr.Crookes  has  discovered  its  existence  in  Tnrying  proportion 
in  many  specimens  of  pyrites,  sulpliur,  sulphide  of  cadmium,  metallio 
cadmium,  and  zinc ;  also  in  copper  and  in  bismuth  ores.  A  specimen  of 
native  sulphur  from  Lipari  was  found  to  contun  so  much  thallium  that  it 
might  almost  be  classed  as  a  new  mineral. 

Thallium  is  extracted  from  pyrites  by  distilling  the  sulphur  from  it,  the 
thallium  passing  away  at  the  same  time;  the  tlialliferous  sulphur  is  then 
boiled  witb  potash,  and  the  black  residue  heated  with  snlphuiic  and ;  the 
solution  is  then  filtered,  and  hydrochloric  acid  added  to  the  filtrate,  when 
the  dif&cultly-soluble  protochloride  of  thallium  is  precipitated  ;  this  is 
filtered  off,  washed,  and  converted  into  sulphate ;  the  solution  of  the  sulphats 
is  then  decomposed  by  means  of  the  voltaic  battery. 

The  chief  characteristics  of  thallium  are  as  follows :  It  is  a  white 
opoqne  m etui,  with  a  perfect  metallic  lustre  -,  its  specific  gravity  is  11-19  ;  it 
is  very  malleable,  and  may  be  rolled  into  leaves  as  thin  as  ti^ue-paper;  it 
is  not  very  ductile,  and  can  only  with  difficulty  be  drawn  into  wire,  but, 
by  means  of  pressure,  thallium-wire  can  bo  made  with  great  ease.  The 
metal  also  possesses  the  singular  property  of  compressibility,  and  it  is  the 
softest  known  heavy  metal,  being  exceeded  in  thisrespect  only  by  the  metals 
of  the  alkalies.  Thallium  marks  paper  like  plumbago  ;  the  mark  fades 
out  from  oxidation  in  a  short  Ume,  but  it  may  be  again  rendered  viable 
by  moistening  the  paper  with  a  solution  of  sulphide  of  ammonium  ;  with 
the  exception  of  bismuth  it  is  the  most  diamagnetic  metal  known.  Thai' 
lium  melts  at  HaO"  Fahrenheit ;  at  a  full  red  beat  it  may  be  distilled  ;  it 
bums  in  oxygen,  and  tarnbhes  very  quickly  in  the  air,  becoming  coated 
witli  an  oxiiie  which  is  tolerably  soluble  in  water ;  the  oxide  may  ba 
rendered  anhydrous  at  tlie  ordinary  temperature  in  a  vacuum.  The  metal 
dissolves  in  acids,  the  proper  solvent  being  nitric  acid ;  it  forms  at  least  twa 
basic  oxides ;  the  protochloride,  like  chloride  of  lead,  is  slightly  ^soluble  In 
water ;  bichloride  of  platinum  produces  an  insoluble  double  salt  with 
chloride  of  thalliun) ;  sulphuretted  hydrogen  produces  no  precipitate  in 
sn  acid  solution  ;  sulphide  of  ammonium,  a  black  precipitate  of  sulphida 
of  thallium  ;  on  adding  ammonia  to  a  solution  of  the  sesquicbloride,  & 
brown  peroxide  is  produced,  together  with  protoehtoride  of  thallium.  In 
one  or  two  of  the  properties  here  alluded  to,  thallium  approachea  tlie 
metals  of  the  alkalies,  but  the  great  majority  of  its  chnrocteristioa  point 
out  that  its  true  position  is  by  the  side  of  silver  and  lead, 
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The  decomposition  of  chlorate  of  potash  in  the  presence  of  oxides  of 
manganese  and  copper  has  been  studied  by  M.  Wiederhold.  He  found  that^ 
contrary  to  M.  Schonbein's  hypothesis,  oxygenated  bodies  are  not  the  only 
ones  capable  of  determining  the  decomposition,  for  that  spongy  platinum 
had  the  same  power.  A  rise  of  temperature  was  found  to  take  place  in 
the  mixture  as  soon  as  the  bath  in  which  the  retort  was  placed  had  reached 
a  temperature  of  250''  for  the  mixture  of  chlorate  and  peroxide  of  manga- 
nese, and  290^  for  the  mixture  with  oxide  of  copper.  Oxygen  began  (lo 
be  given  off  at  temperatures  varying  from  200"*  to  286%  according  to  the 
mixture  employed. 

M.  St.  Clair  Devil le  has  made  some  interesting  discoveries  connected 
with  the  decomposition  of  bodies  by  heat.  On  passing  a  current  of  hydro- 
gen through  a  porous  earthen  tube,  it  diffuses  so  rapidly  that  the  gas 
which  issues  from  the  other  end  of  the  tube  will  be  found  to  be  not 
hydrogen  but  air.  If  the  porous  tube  is  surrounded  by  a  larger  and 
shorter  tube  of  glazed  porcelain  into  which  carbonic  acid  is  passed  at  one 
end,  the  two  gases  will  be  found  to  have  changed  places  b}-  the  time  they 
reach  the  other  end  of  the  two  tubes. 

When  these  tubes  are  heated  to  a  temperature  of  1,100°  to  lydOO"*  C, 
and  a  current  of  steam  passed  through  the  inner  one,  while  a  carbonic 
acid  is  passed  through  the  outer  tube,  the  gas  collected  consists  of  hydrogen 
and  oxygen,  mixed  with  carbonic  acid. 

M.  Deville  considers  the  decomposition  of  a  substance  to  be  in  all 
respects  analogous  to  the  ebullition  of  a  liquid ;  water  is  completely 
decomposed  at  a  temperature  sufficient  to  expand  the  vapour  to  tenfold  its 
volume  at  QP  C.  The  decomposition  can  also  take  place  at  lower  tempera- 
tures, the  phenomenon  being  in  this  respect  analogous  to  that  of  the 
evaporation  of  liquids  below  their  boiling  points.  M.  Deville  has  also 
extended  his  observations  to  the  dissociation  of  carbonic  acid  by  means 
of  heat. 


GEOLOGY  AND  PALAEONTOLOGY. 

PROFESSOR  RAMSAY  has  discussed  the  significance  of  the  physical 
breaks  and  changes  of  life  in  the  several  strata  of  the  Paleeozoic 
system.  When  he  finds  that  strata  have  been  upheaved,  denuded,  and 
had  other  rocks  deposited  upon  them,  he  concludes  that  we  here  have 
evidence  of  an  extremely  long  interval  of  time  unrepresented  by  any 
deposit,  the  vast  duration  of  which  may  be  computed  by  noticing  that  the 
physical  break  is  always  accompanied  by  a  change  in  the  life  ;  hence,  also, 
he  supposes  that  a  change  in  the  life  probably  indicates  a  physical  break. 
From  the  Lauvention  rocks  to  the  top  of  the  Silurians  are  six  of  these 
cases  of  nonconformity ;  in  the  Old  Red  Sandstone,  two  ;  in  the  Carboni- 
ferous strata,  one  ;  and  one  between  the  Carboniferous  and  Peruvian ;  ten 
in  all.  Now,  in  no  one  of  these  strata  is  the  duration  so  long  that  frcm 
bottom  to  the  top  all  the  species  change ;  yet  in  the  breaks  one  eoiBiBOt 
finds  that  not  only  have  the  species  but  most  of  the  genera  distppctt 
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and  been  replaced  by  new  forma,  Tlie  ProfeBaor  therefore  concluileB  that 
the  Pftlico/oio  lime,  of  which  we  liftve  no  record,  must  lie  leganled  sa  far 
longer  tlian  that  represented  by  the  whole  scries  of  known  PalceoKoia 
rocks. 

Mr.  Carter  has  described  the  skull  of  a  Bos  primu/eniat,  from  the  peat 
of  Reach,  in  Cambridgeshire,  offering  more  satisfactory  evidence  than 
anything  hitherto  known  of  the  co-exiatence  in  England  of  man  with  llta 
eilpposed  ancestor  of  our  domestic  cattle.  The  skull  was  found  beneath 
7  feel  of  peat,  and  with  it  most  of  the  skeleton,  though  there  were  few 
limb  bones,  and  not  many  ribs.  It  was  brought  to  Cambridge,  still  much 
covered  with  peat,  and  sold.  The  investing  matter  was  doly  removed,  and 
then  became  visible  a  chipped  atone  i*lt  driven  far  into  the  akull,  and 
broken  off  level  with  the  frontal  bone.  The  fracture  was  old,  the  flint 
was  old,  the  bone  around  it  was  depressed,  and  the  weapon,  which  passed 
obliquely  through  the  sphenoid  into  the  orbit,  penetrating  the  brain-cavity 
for  three  inches,  was  firmly  wedged  in  the  ekull.  The  flint  appeared  ta 
hare  been  one  of  those  elongated  narrow  forms  with  sub-parallel  sidea 
which  are  mpposed  to  have  been  unknown  in  the  earlier  Stone  age. 
was  conjectured  that  the  tool  had  lieen  laslied  to  a  pole,  and  so  used,  when 
the  OS  was  running,  to  deliver  the  blow  which,  from  being  accidentally 
obhque,  faas  from  its  violence  snapped  the  celt.  Mr,  Carter  did  not  i^mrd 
the  specimen  as  bearing  on  the  antiquity  of  our  specita,  and  thought  it 
rather  an  evidence  that  the  beast  lived  to  very  modern  times  than  that  man 
was  an  ancient  deni sen  of  the  land.  This  is  an  echo  of  the  idea  broached  . 
by  Mr.  Preatwich  on  the  chipped  flints  from  tlie  gravel,  and  cannot  be  I 
received  with  too  f^reat  caution,  for  the  facta  of  the  case  are  these !   J 

Here  in  the  peat  of  the  Beilford  Level  are  found  Bos  primigeniut,  Bm  | 
froTitottis,  Ctrrus  Hibemietts,  and  Bos  Umgifroni,  all  of  which  are  extinct ;  I 
the  last  species  going  for  little,  since  it  frequently  occurs  in  Roman  gTSveOi  J 
The  existing  species  are  not  animals  now  comaion  in  the  country,  and  I 
must  all  be  r^arded  as  becoming  extinct ;  among  tliem  are  the  brown  I 
bear,  the  wolf,  otter,  beaver,  wild  hog,  roebuck,  red  deer,  &:.,  nltt^thcr  I 
not  more  than  twelve.  Now,  when  one-fourth  of  a  fauna  has  died  out,  I 
and  the  remainder,  even  though  for  obvious  reasons,  disappeared,  it  cannot  J 
but  be  supposed  that  the  change  indicates  a  remote  antiquity  for  the  I 
stratum  in  which  their  remains  are  entombed.  Had  the  skull  been  an  I 
ordinary  one,  unnssociated  willi  human  work,  beyond  question  this  auti'  I 
quity  would  never  have  been  doubted  ;  and,  therefore,  the  legitimate  eon-  I 
elusion  from  a  specimen  like  this  seems  to  be,  tliat  in  the  days  of  the  Irish  I 
■EUr,  beef  was  already  the  food  of  a  Briton,  courageous  and  skilful  enough  J 
to  hunt  aud  slaughter  the  most  formidable  beast  of  his  time.  I 

Profeasor  Harkuess  has  written  elaborately  on  the  Skiddaw  alateS)  I 
tracing  their  features  through  the  Lake  district.  He  estimates  thdf  I 
average  tiiickneaa  in  the  Nortli  of  England  at  7,000  feet.  The  mineral  I 
character  varies  so  mnch  from  place  to  place  as  to  be  worthless  for  division  I 
of  tile  deposit  into  subordinate  groups.  From  both  fossil  and  phyeical  I 
features  the  Professor  regards  the  Skiddaw  slates  as  of  Llanddll  «ge>  I 
These  strata  appear  to  be  the  metropolis  of  the  graptolitea,  and  yield  t«  J 
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ike  collector  a  number  of  new  radiating  and  branching  forms,  which  are 
referred  to  the  genera  Phyllograptns,  Tetragrapsus,  DichograpBus,  dec. 

Professor  Rupert  Jones  publishes  a  monograph  of  the  Estherice,  crusta- 
ceous  creatures  with  a  carapace  in  two  pieces,  so  like  biyalve  shells  that 
they  have  been  referred  to  as  such  by  the  best  authorities.  The  living 
forms  all  inhabit  ponds  and  fresh  water,  being  rarely  found  in  marshes  or 
near  the  sea.  There  are  fourteen  fossil  species,  ranging  from  the  Old  Red 
Sandstone  to  the  most  recent  strata.  The  existing  forms  being  all  fresh 
water,  it  is  thought  likely  that  the  same  distribution  held  good  for  the 
fossils,  and  hence  that  they  offer  strong  suggestive  evidence  that  the 
fishes  of  the  Old  Red  Sandstone,  like  their  existing  allies,  had  fresh  water 
habits. 

The  Rev.  0.  Fisher  has  described  a  bed  of  peat  near  Colchester  which 
contains  the  bones  of  EUphas  primigenius.  It  rests  on  stratified  gravel  and 
is  overlaid  by  brick-earth.  This  peat  contains  the  remains  of  insects 
differing  from  British  existing  species,  and  from  their  brilliant  colours,  &o., 
are  thought  to  have  their  nearest  affinities  with  those  of  tropical  countries. 

Mr.  Fergusson  has  chronicled  the  recent  changes  in  the  Delta  of  the 
Ganges.  In  early  historical  times,  the  plains  of  Bengal  were  drained  by 
tlie  Brahmapootra  passing  to  the  sea  by  Goalparah,  and  the  Ganges  which, 
passing  Rajmahal,  ran  parallel  to  it.  Then  came  the  upheaval  of  the 
Mcdopore  jungle,  north  of  Dacca,  producing  a  depression  known  as  the 
Sylhet  Jheels,  into  which  the  Brahmapootra  was  diverted  by  the  upheaval. 
The  Jheels  were  gradually  filled  up,  and  in  the  beginning  of  this  century 
the  river  returned  to  its  former  bed.  The  result  of  this  was  that  all  the 
rivers  of  the  western  half  of  the  Delta  were  re-opened,  and  should  the 
present  drainage  continue,  the  two  great  rivers  promise  to  resume  very 
nearly  the  courses  held  before  the  disturbance.  He  thinks  there  b  sufficient 
historical  evidence  to  demonstrate  that  5,000  years  ago  the  fruitful  rice 
plains  of  Bengal  were  a  jungly  swamp,  witli  only  a  few  spots  on  the 
larger  rivers  which  were  inhabitable  and  capable  of  cultivation. 


MEDICINE,  SURGERY,  THERAPEUTICS. 

MEDICINE. 

Diseases  of  the  Liver, — Two  very  important  works  on  the  diseases  of  the 
liver  have  very  recently  been  added  to  the  medical  literature  of  the 
country  ;  they  both  contain  some  new  and  really  scientific  observations, 
based  upon  studies  in  physiological  chemistry,  and  are  calculated  to  be  of 
service  to  the  medical  profession.  One  work  is  the  "  Clinical  Treatise  on 
Diseases  of  the  Liver,"  by  Dr.  Freid.  Theod.  Freiichs,  translated  by  Dr. 
Murchison  for  the  New  Sydenham  Society.  The  other  work  is  entitled 
*'  Jaundice :  its  Pathology  and  Treatment,"  by  Dr.  George  Harley,  of 
University  College. 

It  may  not  be  amiss  to  inform  our  non-professional  readers,  that 
since  1853  it  has  been  known  that  the  liver  performs  another  function 
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beaiilestliAt  of  secreting  the  bi]e.  This  organ  is  also  coDcemed  Id  thefomiAi- 
tion  of  a  sugar,  an  amyloid  or  a  stardiy  principle,  tUe  true  conditions  ttaA 
pfttliological  relatiuns  connected  with  which  are  not  at  present  fully  known  j 
but  it  is  not  discharged  hke  bile  into  the  intestines, — it  is  taken  np  by  th* 
veins  in  the  liver,  conveyed  into  the  general  circulation,  and  becomes  suW 
servient  to  the  processes  of  respiration  and  nutrition.  The  liver  has  thcre» 
fore  two  distinct  functions,  the  formation  of  bile  and  that  of  sugar.  Tb» 
latter  is  called  the  glycogenic  function. 

The  works  of  these  two  auUiors  may  be  said  to  represent  tlie  Istest  news 
on  the  pathology  of  certain  forms  of  jaundice  ;  the  true  theory  and  expli 
nation  of  which  is  yet  by  no  means  ascertained.  Without  attempting  tA 
go  into  a  review  of  these  works,  we  simply  recommend  them  to  the  favour* 
able  notice  of  tlic  public  and  to  the  medical  profession  as  the  best  standanl- 
scientific  and  practical  treatises  da  Hver  diseases.  The  treatment  of 
jaundice  and  its  diagnosis  in  the  work  of  Dr.  Harley  shows  the  glell 
Advantages  that  phyaiological  chemistry  ofFers  to  explain  diliiculti«s,  and 
guide  the  practitioner  in  his  views  of  treatment. 

jTAe  Lari/ngoaet^. — The  application  of  this  new  instrument  (referred  twi 
in  "Popular  Science  Review,'"  page  2BI),  invented  for  esaiiiining  diseases  of 
the  vocol  onjana,  is  becoming  daily  more  popular  aud  better  known. 

Dr.  George  Johnson  read  a  paper  upon  the  laryngoscope  before  tlift> 
London  Medical  Society  in  April ;  Dr.  George  Gibb  lectured  before  tha: 
llitt  of  tlie  masical  world,  at  the  Musical  Society  of  London  ;  and  Dr. 
Kcveking  read  a  paper  before  the  members  of  the  Harveian  Society,  endi 
illustrating  his  discourse  by  coses  and  observations.  Professor  Cxermal^ 
the  inventor,  who  is  now  visiting  this  coantry  (June  9),  gave  a  clinical 
demonstration  last  week  at  University  College  Hospital. 

The  detection  of  obscure  or  unsuspected  disease  is  a  fact  of  great  valiM 
in  the  diagnosis  and  treatment,  which  in  the  hands  of  skilful '. 
reward  their  labour  in  this  field  of  research. 

ResiucitaHoa  and  Restoration  {of  Suifended  Animation)  from  Droumaty. 
The  last  volume  (slv.Jof  the  "  Medico- Chirnrgical  Transactions,"  contaiiw- 
the  report  of  the  committee  appointed  to>  investigate  the  subject  of  suspended 
nnimatlon.*  A  large  number  of  experiments  npun  animals,  an  ~ 
dead  body,  tlie  result  of  which  are  of  such  importance  as  to  deserve  *■ 
notice,  tend  to  modify  the  previously  adopted  plans  for  the  restoratioa 
of  persons  asphyxiated  from  drowning. 

The  method  of  Dr.  Marshall  Hall,  usually  called  the  postural  or  tttAy 
method,  consists  essentially  "  in  turning  the  body  round  gently  on 
and  a  little  beyond,  and  then  briskly  on  the  face,  altematdy," 
pressure  along  the  back  of  the  chest  each  time  the  body  is  brought  into  tlM 
prone  position.  Up  to  the  present  time  this  is  generally  considered  the  ~ 
plan  that  could  be  adopted  to  expel  and  introduce  air  into  the  respiratArfi 
cavities  or  lungs,  but  no  definite  information  was  given  as  the  result  of' 

•  The  members  of  this  committee  were:  C.  J.  B.  WiHinms,  M.D^ 
F.R.S. ;  C.  E.  Brown-Sequard.  M.D.,  F.R.S. ;  George  Harley,  M.D.; 
W.  S.  Kirkes,  M.D. ;  Hyde  Salter,  M.D.,  F.R.S. ;  J.  B.  Sanderson,  MJ). 
W.  S.  Savory,  F.R.S. ;  E.  H.  Sieveking,  M.D. 


SCIBKTinC   SUMMABY.  561 

obserration  and  experiments.  The  committee  has  undertaken  to  do  this 
in  a  rery  elaborate  series  of  experiments  on  the  dead  subject,  and  it  has 
now  fuUy  determined  the  best  method  of  introducing  air  into  the  lungs. 
The  method  of  restoring  the  action  of  the  lungs  in  cases  of  drowning, 
introduced  last  year  by  Dr.  Silyester,  may  now  be  considered  to  be  satis- 
factorily proved  to  be  the  best  known. 

The  volume  of  air  inspired,  as  found  upon  actual  measurement,  in  Dr. 
M.  Hall's  plan  *'  to  imitate  respiration,"  varied  much,  from  a  few  cubic 
inches  to  8  or  10  inches,  but  never  exceeding  16  cubic  inches.  In  Dr. 
Silvester's  plan  it  was  foand,  on  extending  the  arms  upwards,  a  volume  of 
air  was  inspired  into  the  chest  which  varied  from  9  to  44  cubic  inches,  and 
by  bringing  down  the  patient's  arms  gently,  and  firmly  pressing  them  against 
the  sides  of  the  chest,  so  as  to  diminish  the  cavity  of  the  thorax,  and  by 
alternating  these  movements,  a  regular  exchange  of  air  was  produced,  the 
quantity  of  which  in  several  instances  exceeded  90  cubic  inches,  and  in 
one  instance  amounted  to  60  cubic  inches. 

The  committee  recommends  that  the  plan  of  Dr.  Silvester  should  be 
employed  in  the  following  manner : — 

The  body  laid  on  its  back  (on  a  flat  surface,  or  a  plane  slightly  inclined 
from  the  feet  upwards),  a  firm  cushion  placed  under  the  shoulders,  the 
head  kept  in  a  line  with  the  trunk.  The  tongue  should  be  drawn  forward 
so  as  to  project  a  little  from  the  side  of  the  mouth  ;  then  the  arms  should 
be  drawn  upwards,  until  they  nearly  meet  above  the  head,  the  operator 
grasping  them  just  above  the  elbows,  and  then  at  once  lowered  and  re- 
placed at  the  side.  This  should  be  immediately  followed  by  moderate 
pressure,  with  both  hands,  upon  the  lower  part  of  the  sternum.  This 
process  is  to  be  repeated  about  twelve  or  fourteen  times  in  the  minute.  As 
regards  facility  of  application,  the  plan  recommended  by  Dr.  Silvester  is 
equally  or  perhaps  more  effective  than  the  Marshall  Hall  plan. 

OPHTHALMIC  SUROERT. 

Atropine  Paper, — Mr.  Streatiield  has  just  introduced  a  portable  and 
convenient  substitute  for  the  solution  of  atropine  in  ordinary  use.  He  has 
used  green  tissue-paper  which  has  been  steeped  and  dried  with  the  solution 
of  atropine,  so  that  one-fifth  of  a  square  inch  contains  enough  atropine  to 
dilate  the  pupil.  The  small  piece  of  paper  is  wetted  and  placed  under  the 
lower  eyelid,  where  it  causes  no  pain  or  inconvenience  for  the  short  time 
required  to  dilate  the  pupil.  In  many  cases  this  small  scrap  of  paper  has 
been  found  to  cause  less  irritation  than  the  drops  of  the  solution  of  sulphate 
of  atropine  in  general  use. 

The  Ophthalmoscope. — A  binocular  ophthalmoscope  has  been  invented  by 
Mr.  Carter,  formerly  of  the  Kent  County  Ophthalmic  Hospital.  The 
*<  Ophthalmoscopic  Atlas  '*  of  Liebreich  is  a  valuable  addition  to  ophthalmic 
surgery  ;  it  contains  twelve  well-executed  plates,  indicating  the  most 
interesting  appearances  in  those  parts  of  the  eye  which  have  hitherto  betf^ 
recognized  by  the  best  observers  in  the  new  science  of  ophtluilii*^ 

The  Calabar  Bean. — During  the  last  few  weeks  ohMfral 
going  on  in  some  of  the  London  and  provincial  ho^ 
properties  of  the  Calabar  or  ordeal  bean  in  ophthafanie  M 
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This  bean,  known  aa  the  ordeal  bean  of  Calabar,  is  a  very  rare  plant 
the  leguminouB  order,  grown  only  in  the  Eii^s  garden.  It  was  inti 
(luced  to  Dr.  Christuon  some  years  ago  by  a  niisaionary  named  Waildel 
Dr.  Christison  described  certain  poisonous  properties  peculiar  to  it,  ii 
"  PliarmaceuticalJournal,"  ten  or  twelve  years  back ;  but  llie  special  pra 
pertics  in  producing  a  contraction  of  the  pupil  have  only  recently  attracta 
the  attention  of  ophthalmic  surgeons.  Dr.  Argyle  Robertson,  Dr,  Fraev, 
Dr.  George  Harley,  Mr.  L.  Wookott,  Mr.  Selberg  Wells,  all  con. 
proving  it  to  bo  ut  some  value  in  oplitbalmio  practice,  as  an  anti-medrcatiq 
or  contractor  of  the  pupil.  Its  physiological  effects  ai-e  apparently  direct)j 
Opposed  to  tliose  of  belladonna.  It  may  thus  counteract  tlie  <liEagreeBbl| 
and  frequently  too  prolonged  action  of  the  solution  of  atropine  in  ort  ^^^ 
use  in  dilating  the  pupil  previous  to,  and  for  assisting  in,  oplithalm^ 
Bcopic  exainiuntion. 

Mr.  J.  Woolcolt,  of  the  Kent  County  Ophthalmic  IlospiUl,  one  < 
earliest  observers  in  England,  will  shortly  publish  bis  cases,  and  it  i 
hoped  will  confirm  tiie  facts  by  cases  and  observations. 


Tht  " Nem  Pharmaeopfeia." — The  "New  Pharmacoposia" — Oiat  is,  ll 
"  British  Plinrmacopicia  ''—is  now  almost  ready  for  publication,  tite  prool 
sheets  having  been  laid  before  tile  General  Medical  Council,  The  lobon 
upon  this  work  is  iromense  J  it  has  occupied  for  some  years  gentlema 
associated  with  the  Edinburgh,  Dublin,  and  London  Colleges  of  Phyatciniu 
and  with  other  learned  bodies  connected  with  pharmacy.  Professor  Garni 
is  tlie  secrelary  to  their  conimiClee.  This  work  will  form  what  has  loi^ 
been  wanted — a  truly  national  pharmaco]>ocia. 

The  Presiiient  oE  the  Pharmaceutical  .Society,  Peter  Squire,  F.L.S.,  &e 
baa  juflt  published  a  work  called  the  "  Pharmaeopceia  of  Thirteen  erf  0» 
London  Hospitals."  It  is  so  arranged  in  groups  for  easy  comparison  witlj 
the  formula?  of  various  hospitals,  that  in  future  it  will  be  interesting  t 
compare  them  with  the  forthcoming  work  above  mentioned,  to  which  G 
will  form  a  most  valnable  aupplemcut. 

Quinine  in  India. — To  those  persons  who  are  watching  with  interest  tl 
growth  of  quinine  in  India,  it  will  be  gratifying  to  know  that  qninine  an 
the  other  alkaloids  known  as  tontea  and  useful  for  (heir  febrifuge  pr 
perties,  have  been  extracted  from  the  barks  of  the  cinchonas  of  two  yeuil 
growth  from  the  Neilgherry  Hills.  It  has  been  found  that  the  per-centagi 
of  qninine,  cincbonidine,  and  cinchonine  is  as  great  as  can  be  obtained  bvai 
tlifl  bark  of  the  South  American  produce.* 

Anieilhetics.^k^  an  anaesthetic,  chloroform  has  not  yet  fully  si 
the  expectations  of  the  profession,    A  committee  of  some  of  the  mi 
of  the  Medico-Chimrgical  Society  has  been  appointed,  and  isnow  actively 
engaged  in  ex]>erimental  inquiries  as  to  the  uses,  eflects,  and  best  modea  ^ 
administering  chloroform.  The  main  object  which  the  committee  has  in  view, 
is  to  inquire  not  only  into  the  practice  of  employing  chloroform  by  int 
for  surgical  operations  and    in  midivifery  practice,  but  to  osccrtaiii  i 
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results  ia  the  treatment  of  many  diseases,  such  as  tetanus,  delirium  tremens, 
asthma,  epilepsy,  hysteria,  infantile  convulsions,  &c. 

Flame-proof  or  Non- Inflammable  Fabrics. — The  frequency  of  accidental 
death  by  burning,  more  especially  since  crinolines  have  been  in  fashion, 
has  given  rise  to  experiments  in  this  country  and  in  France  to  determine 
the  best  means  of  rendering  dresses  flame-proof.  The  most  recent  re- 
searches are  by  Westerman  and  Oppenheim,  which  show  that  solutions  of 
the  salts  of  sulphate  of  ammonia,  phosphate  of  ammonia,  and  tungstate  of 
soda,  are  those  that  can  be  used  with  greatest  facility.  For  rendering 
tissues  uninflammable  these  salts  combine  the  conditions  of  cheapness,  and 
harmlessness  to  the  gloss,  colour,  and  structure  of  the  tissue.  The  solution 
may  be  used  in  the  proportion  of  one-third  the  weight  of  starch,  or  from 
15  to  20  per  cent  of  water.  The  tungstate  of  soda  appeal's  to  have  the 
advantage  of  the  two  other  preparations,  for  with  starch  it  forms  a  better 
stiflening,  and  is  less  liable  to  be  decomposed  by  the  smoothing  iron, 

Fermanganate  of  Potash  as  a  Deodorizer, — It  cannot  be  too  well  known 
that  the  permanganate  of  potash  is  one  of  the  best  disinfecting  and  deodo- 
rizing liquids  in  use.  Half  a  drachm  to  eight  ounces  of  distilled  water 
are  the  proportions  in  which  it  may  be  used.  It  is  far  superior  to  any  of 
tlie  chlorine  preparations — not  so  transient  in  its  effects.  Suppurating 
sores,  offensive  discharges  from  wounds,  ulcers,  &c.,  the  removal  of  bad 
smells  from  the  nose,  breath,  and  feet,  or  from  carious  teeth,  and  for  post- 
mortem examinations,  &c.,  are  some  of  the  more  prominent  uses  to  which 
this  solution  has  been  recently  applied. 

A  New  Disinfectant. — Charcoal,  which  has  been  long  known  for  its 
antiseptic  properties,  is  now  ingeniously  used  in  the  form  of  charcoal 
paper,  or  charcoal  lint.  The  carboniferous  paper  may  be  applied  to 
ulcerated  sui*faces,  to  absorb  and  at  the  same  time  deodorize  the  liquid  dis- 
charges, thus  preventing  the  bed  from  being  soiled.  The  carboniferous 
paper  may  be  applied  to  indolent  ulcers  with  good  effect.  Messrs.  Maw  & 
Sons,  in  London,  are  agents  for  the  French  inventors  of  this  novel  pre- 
paration of  charcoal. 

The  Ergot  of  Wheat. — The  ergot  of  wheat  may  be  used  as  a  substitute 
for  the  ergot  of  rye,  and  possesses  some  advantages  over  it.  M.  Laperdriel, 
of  the  College  of  Pharmacy  of  Montpellier,  has  read  a  paper  on  this  subject, 
in  which  he  points  out  the  fact  that  ergot  of  wheat  has  all  the  medicinal 
properties  of  the  ergot  of  rye,  with  the  advantage  of  resisting  decay 
and  mobture,  hence  may  be  preserved  a  long  time.  The  ergot  of  rye  is 
well  known  to  be  easily  damaged  by  damp  air,  and  is  soon  destroyed  by 
mites. 

Galvanism  as  a  Remedial  Agent. — Mr.   Harry  Lobb,  surgeon  to  the 
London  Galvanic  Hospital,  read  a  paper  before  the  Harveian  Society  on 
the  uses  and  value  of  galvanism  and  electricity  in  general  practice.    As 
a  therapeutic  agent,  galvanism  promises  some  good  results,  although  they 
are  not  yet  fully  recognized  in  the  profession,  but  which  Mr.  Lol 
has  full  confidence  will  at  no  distant  period  be  as  famlKar  to  ** 
well-educated  practitioner  in  the  treatment  of  disease,   u  it  ,*^ 
adminbtration  of  drugs.    The  judicious  administration  of  galva; 
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prodnced  results  in  tlie  treatment  of  UiseaBG  that  remain  no   longer  to  ba 

doubteil. 

HIBUELLANEODS. 

Poitanoue  Miuhrooms. — The  Acadumy  of  Medicine  in  Paris  proposes  to 
offer  Again,  In  1B04,  the  Orfila  Prize  of  £1G0  for  tlia  best  essay  on  poisouooa 
muBhrooniB.  Lust  year  three  unsuecesHful  competitors  were  ia  the  field. 
The  paints  for  inquiry  are  the  following :  Give  their  characters,  especially 
such  as  may  he  generally  appreciated  ;  esamioe  what  effects  are  prodi 
upon  the  poisonous  or  ealBblc  cj^ualitleB  by  cultivation,  climate,  scot 
soil,  or  exposure ;  how  to  separate  their  toxical  principles  ;  indicate  their 
physical  and  cliemical  properties ;  show  the  means  of  detecting  their  pre> 
senee  in  cases  of  poisoning ;  examine  whether  the  poisonoua  principle 
be  separated,  and  the  means  of  procuring  this ;  its  action  npon  the  organism, 
and  the  remedies  tlint  would  be  opposed  to  it. 

Cottage  ffoijntali.^-Titese  useful  institutions,  many  of  which  have  iMien. 
established  in  difFrreot  parts  of  the  country  durin);  the  last  three  yoan^ 
continue  to  flourish.  The  reports  that  are  issued  give  encoumgement  for 
their  foundation  in  other  loealttiea,  where  the  poor  are  very  liable  to  seven 
accidents,  as  in  some  of  the  mining  districts. 

Cranky  Village  Hospital  has  six  beds ;  thirty  patients  were  admitted 
last  year,  aud  wci'e  treated  at  a  cost  of  £170.  8s.  2d.,  leaving  a  halanc 
income  of  £4!).  G».  lid.  in  hand.  Each  patient  cost  £3.  17s.  4d. ; 
maintenance  of  each  bed  about  £30  per  annum.  Each  [latient  was  under 
treatment  for  an  average  period  of  two  months  ;  and  the  report  showa  that 
a  weekly  contribution  of  3b.  Cd.  for  each  patient  is  almost  enough  lofind/hoi 
(mddragt. 

Tha  Water  of  the  Tkamrs.—Ths  question  of  the  purilication  of  the 
Thames  is  yet  by  no  means  settled ;  indeed,  without  some  further  inquiries 
and  legislation,  it  may  possibly  turn  ont  to  lie  a  gigantic  failure.  Th* 
District  Board  of  Works  of  Fulham  has  memorialized  the  Metropolitan 
Board  of  Works,  and  made  objections  to  the  plan  which  has  been  proposed 
by  their  Board  of  deodorising  9,500,000  gallons  daily  of  the  sewage  of  the 
western  districts  of  tlie  metropolis  at  Land's  End,  Kulham,  and  casting  it 
into  the  Thames. 

Dr.  Letheby  has  recently  issued  a  report  on  the  waters  of  the  Thames 
in  which  he  points  out  many  facts  of  great  value.  He  finds  the  middle  of 
the  river  is  invariably  charged  witli  a  larger  proportion  of  soluble  matlcra 
than  the  water  near  the  shores.  The  saline  matters  vary  from  32  to  lOft 
grains  in  tlie  gallon  ;  and  in  certain  summer  and  autumn  months,  when 
the  evaporation  is  greatest,  it  reaches  even  to  lioO grains  in  the  gallon.  Ue 
finds  that  when,  from  a  diminished  rainfall,  the  supply  of  water  in  th* 
river  is  mainly  from  the  sea,  the  mixture  of  sewage  water  with  the  ua 
water  gives  rise  to  a  very  unpleasant  odour  and  very  ofiensive  decompom- 
tion.  The  suspended  matters  in  the  water  of  the  river  are  much  inci^oeiL 
at  the  time  of  the  equinoxes.  These  investigations  of  Dr.  Letheby  are 
worthy  of  attention  in  relation  to  the  main-drainage  scheme.  They  show 
that  at  certain  times  of  the  year  the  discharge  of  sewage  at  Barking  Creek 
will  again  return  with  tlie  upward  tidal  current,  and  may  be  prejudidal 
III  dangerous  to  health  from  the  surface  evaporation  of  so  large  a  hulk  of 
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water  in  constant  agitation.  The  public,  the  medical  profession,  and 
sanitarians  generally  ought  to  watch  the  proceedings  of  any  board  entrusted 
with  such  vital  interests. 


MICROSCOPY. 


Structure  of  the  Valves  of  Pleurosigma, — Dr.  Wallich  calls  attention  to 
the  error  into  which  most  observers  have  fallen,  in  supposing  tliat  the 
diagonal  and  rectangular  series  of  lines  (as  the  case  may  be)  constitute  the 
portions  of  the  valves  which,  under  the  high  magnifying  powers  of  the 
microscope,  become  convertible  into  the  so-termed  dots^  heads,  or  hexagons 
— the  fact  being  (he  says)  that  the  strios  seen  under  the  lower  powers,  if 
properly  exhibited,  are  never  convertible  into  anything  but  lines,  whereas 
the  dots,  beads,  and  hexagons  are  the  imperfect  expositions  of  the  structure 
occurring  in  the  spaces  included  between  the  intersections  of  those  lines. 
Dr.  Wallich  always  prefers  oblique  light  for  the  examination,  and  by  its 
use  he  concludes  that  he  has  ascertained  beyond  question  that  the  marking 
on  P.  anffulatumf  haUUum^  &c.,  is  produced  by  pyramidal  sharp  faces,  and 
finely  acuminate  elevations  on  the  sur&ce.  He  is  of  opinion  that  the 
intervening  spaces  in  P.  anguUUum  and  its  allies  exliibit  elevations,  but 
thinks  it  probable  that  the  corresponding  spots  on  P.  hippocampus  are  occu- 
pied by  depressions.  Dr.  WaUich's  paper  in  the  **  Annals  of  Natural 
History ''  for  May,  enters  very  fully  into  the  debated  subject,  and  is  worth 
consulting. 

Fermentation  produced  by  Infusoria, — M.  Pasteur,  in  the  "Comptes 
Rendus,"  confirms  a  statement  laid  before  the  Academy  two  years  since, 
that  there  exist  inf  usory  animalcules  possessing  the  two  properties  of  living 
without  free  oxygen,  and  of  acting  as  ferments.  The  new  example  adduced 
is  the  fermentation  of  tartrate  of  lime,  determined  by  the  presence  of  an 
infusory  animalcule,  existing  without  free  oxygen,  and  belonging,  like  that 
which  deterpoines  the  butyric  fermentation,  to  the  genus  Ft&ro.  He  promises 
to  demonstrate  in  a  future  communication  that  there  are  other  animalcule 
ferments  of  putrefaction  under  exposure  to  air,  which  are  found  associated 
with  infusoria,  or  mucors,  that  consume  the  free  oxygen,  and  fulfil  the 
double  purpose  of  agents  of  combustion  with  reference  to  the  organic 
material,  and  of  agents  of  preservation  for  the  infusoria  ferments,  by  pro- 
tecting them  from  the  contact  of  the  ozygen  of  the  air. 

The  Formation  of  Infusoria, — Professor  Wyman,  of  Harvard  College, 
has  made  a  series  of  experiments  of  a  most  interesting  character,  in  which 
the  results  of  Pasteur  have  been  in  a  great  measure  negatived.    Living 
organisms  made  their  appearance  in  many  instances  where  even  greater 
precautions  were  taken  than  those  mentioned  by  the  French  observer. 
In  Wyman's  experiments,  solutions  of  organic  matter,  some  of  thfliv  **"'*^ 
viously  filtered,  Imve  been  boiled  at  the  ordinary  pr^ssmM  * 
for  a  length  of  time  varying  from  fifteen  minaftii 
exposed  to  air  purified  by  heat.    In  four  InsttlieM 
flasks  were  unchanged  at  the  time  they  were  opemi 
Vibrios,  Bacteriums,  and  other  organisms  appean 


5tj'j 


HTLAE    SCIENCE    REVIEW. 


instance  the'ii'  [ireaeuce  was  indicnteii,  in  the  early  irtage  of  tlie  L'Xpci'iiii^nt^ 
by  Hit  furmation  uf  a  film,  which  took  place  in  some  on  the  secoad,  and  ir 
others  not  till  tlie  nineteenth  day.  The  result  of  the  thirty-seren  experi- 
ments is,  that  Uie  hailed  solutions  of  oi'ganir  luatter  uude  use  of,  exposed 
only  to  air  nliicli  has  passed  through  tubes  heated  to  redness,  or  enclosed 
with  tur  in  hermetically  sealed  ressels,  and  e:ii>oecd  to  boiling  water, 
became  tlie  seat  of  infusorial  life. 

TAe  Mirrmtope  i»  Meteorologf.—'iAr.  Sorhy  lioa  turned  the 
Upon  meteorite^  or  rather  upon  sections  of  tliose  exoUc  minerals,  with  » 
view  to  ascertain  their  origin  by  close  examination  of  tlieir  microscopical 
structure.  The  evidence  thus  far  appears  to  be  strong  iu  favour  of  tlie 
conclusion  Uiat  they  are  formed  by  the  aggregation  of  smaller  fragment!, 
or  minute  particles,  iu  which  particular  they  are  most  nearly  resembled, 
unong  terrestrial  roek^  by  consolidated  volcanic  a^hes.  Is  there  ooytliing 
in  this  fact  of  aggregation  tvhicli  touches  tlie  nebular  hypolh 

Action  of  Magsata  on  I'effaabU  Tigma. — Mr.  J.  G.  Lyndc  describes  a 
seizes  of  experiments  on  cuttings  of  valLisneria  immersed  in  a  solution 
that  dye  iu  glass  cellu.  He  finds  that,  so  lou;^  as  vitul  action  conliuuem 
the  cell  walls  and  moving  clilorophyle  retain  their  green  colour,  but  tba 
injured  cells  ure  immediately  deeply  reddened,  and  their  contents  gradU' 
ally  aci^nire  the  same  colour.  Between  the  cell  walls  tliere  exists  au 
intercellular  membrane  of  low  vitality,  which  becomes  rapidly  colonK 
wlule  the  rotation  is  j^ing  on.  He  further  observed  what  he  believed  (• 
he  traces  uf  cilia,  which,  when  rotation  ceased,  left  irregular  markings 
either  corrugated,  or  having  raised  e:icrescencos,  which  had  the  appearance- 
which  would  he  produced  by  cilia  foiling  against  the  cell  wall 
positions  upon  the  suspension  of  vital  action.  The  chlorophyle  vessels 
appear  to  resist  the  action  of  the  magenta  for  some  liuie  after  rotation  hat 
ceased,  indicating  a  vitality  to  a  curtain  extent,  at  least,  independent  of. 
that  of  the  cell. 

JVfW  Ont-twmlinth  Ol'jeclirf,—}ieBSTs.  Smitli  &  Beck  have  produced 
new   Vvth  objective-glass,  which  is  well  spoken   of.     The  definition   : 
described  as  excellent,  and  the  facility  of  working  equal  to  that  of  a  low 
power.     The  improvements  which  have  recently  taken  place  in  opiieal 
instruments  liave  thus  rendered  the  use  of  sucli  a  gloss  no!  only  p09»bl^ 
but  desirable,  although  but  a  few  years  back  glasses  of  a  much  lowi 
power  were  liable  to  very  considerable  working  objections.    In  the  presenfc 
case,  a  large  angle  of  aperture,  combined  with  flatness  of  field  and  jierfect' 
correction,  render  the  -^igth  a  lens  which  will  do  good  servlt 

JVflu'  Onetwna^-fifih  Objectire. — Messrs.  Powell  &  Leaiand  liaf* 
succeeded  in  making  a  ,'i-inch  object-glass,  magnifying  7,500  dmmeten 
and  thus  enlai-ging  a  given  area  fifty-six  million  times ;  but  wb  are  unaU 
at  pi-esent  to  say  anytliing  concerning    tlie  working    of    this  oi>tics 

Cheap  French  MienMcqi>c.~ii.  Chevallier  has  announced,  through  lU 
Imperial  Academy  of  Sciences,  that  he  has  consti-urled  a  compound  micro 
scope  of  230  magnifying  power,  which  he  can  supply  at  the  moderate  gui 
of  sixty  to  seventy  francs  (Ms.  to  flOs.}. 
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MINERALOGY,  METALLURGY,  AND  MINING. 

MINERALOGY. 

Petroleum. — Letters  from  Upper  Canada  state  that  an  oil-well  which 
some  time  since  ceased  to  flow  has  again  commenced  spouting,  and  now 
yields  from  300  to  400  barrels  a-day.  A  large  quantity  of  oil  is  also  being 
taken  from  the  different  wells  by  pumping,  and  the  inhabitants  of  the 
district  are  about  to  sink  a  "test- well"  of  1,000  feet  in  depth,  to  ascertain 
what  quantity  may  be  expected  to  flow  from  a  greater  depth  than  that  yet 
reached.  Dr.  Sterry  Hunt  says  it  would  appear  that  the  Devonian  sand- 
stones of  Pennsylvania  and  North-Eastem  Ohio  are  filled  with  oil,  which 
has  risen  from  the  limestone  beneath  ;  while  over  a  great  portion  of 
Western  Canada  this  limestone  was  ages  ago  denuded,  and  has  lost  the 
greater  part  of  its  petroleum.  Mr.  Schorlemmer  has  analyzed  the  oil,  and 
finds  that  the  chemical  constitution  of  that  portion  of  it  which  boils  below 
120^  C.  is  quite  analogous  to  that  of  the  oil  obtained  from  cannel-tar. 
The  rock-oils  of  other  countries  appear  to  possess  a  somewhat  similar 
constitution. 

The  Alois  Meteorite.— Frofessor  Roscoe  has  examined  a  fragment  of  this 
stone,  which  fell  near  Alais,  in  France,  in  March,  1806.  Berzelius,  who 
examined  it  in  1884,  stated  that  it  contained  an  organic  carbon  compound « 
whicli  turned  brown  on  heating,  deposited  a  black  carbonaceous  mass,  and 
burnt  without  residue.  In  1860  Wdhler  discovered  traces  of  a  hydro-carbon 
in  two  other  meteorites  from  Hungary  and  South  Africa  respectively. 
These  facts  are  remarkable,  since  in  terrestrial  matter  carbon  compounds 
are  solely  the  results  of  vital  action.  Professor  Roscoe  found  that  the 
Alais  stone  contains  at  least  a  half  per  cent,  of  a  hydro-carbon,  which  is 
deposited  in  crystals  when  the  mass  is  treated  with  ether,  together  with 
more  than  one  per  cent,  of  free  sulphur. 

Castor,  a  mineral  discovered  by  Breitliaupt,  in  Elba,  is  a  silicate  of 
lithia  and  alumina.  It  has  been  lately  re-examined  by  M.  Des  Cloizeaux, 
who  finds  that  it  must  be  considered  as  a  variety  of  petalite,  as  conjectured 
by  G.  Rose,  and  that  it  crystallizes  in  the  oblique  system.  He  also  finds 
that  castor  closely  resembles  triphane  in  crystalline  form,  whilst  it  differs 
from  that  mineral  in  cleavage,  specific  gi*avity,  optical  properties,  and 
chemical  composition. 

Astrophyllite, — A  mineral  hitherto  scarcely  known  has  been  recently 
described  by  Pisani.  It  is  a  variety  of  mica,  found  in  the  laminated 
felspar  of  a  Norwegian  syenite  at  Brevig.  It  occurs  in  six-sided  tabular 
crystals,  often  grouped  into  stars.  Cleavage,  basal.  It  is  transparent  in 
thin  sheets.  Colour,  bronze-yellow  ;  streak,  golden  yellow.  Hardness, 
about  3;  Specific  gravity,  3*324.  Before  the  blowpipe  it  melts  easily  with 
intumescence  to  a  black  magnetic  enamel.  Heated  with  carbonate  of  soda 
and  nitre  it  gives  a  strong  reaction  of  manganese.  The  spectroscope  dis- 
tinguishes lime,  soda,  potash,  and  lithia.  Hydrochloric  acid  attacks  it, 
with  deposition  of  silica.  It  differs  from  most  micas  in  containing  very 
little  alumina  and  much  manganese  and  iron. 
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Jade, — M.  A.  DsmoDF  has  analyzed  the  mineral  known  as  wliit 
Oriental  jaJe,  which  is  brought  from  Eastern  Asia,  fashioned  into  orna- 
ments. He  considers  it  as  an  Amphilrale  of  the  species  Treniolite.  Still 
more  recently  he  has  examined  specimens  of  what  is  called  grmn  jade,  ft 
mineral  mude  known  by  the  French  expedition  to  China.  It  is  of  ad 
Kpple-green  colour,  clouded  with  darker  shades  often  very  like  emerald. 
He  finds  that  it  differs  materially  from  white  jade,  lielng  heavier  ■ 
harder.  It  also  differs  in  chemical  composition,  according  to  which  Damoor 
wonld  place  it  near  to  the  species  of  Wernerile  called  Dipyre.  He  did  not 
succeed  in  isolating  the  colouring  matter,  which  he  presumed  arose  from 
oxids  of  nickel.  He  remarks  that  this  mineral  must  not  be  confounded 
with  certnin  jades  of  a  sombre  green,  pear-green,  or  olive,  which  alio 
come  from  Asia  in  a  worked  condition,  and  which  are  merely  coloured 
Tarieties  of  white  jade.  For  the  Wemeritic  jade  he  proposes  the  ni 
jadeite,  to  distinguish  it  from  the  amphibolic  jades. 

Samargtite  is  a  remarkable  mineral  found  in  the  Ilnien  Monutaln^  n 
Miask  in  the  Ural,  and  also  In  North  CaroUna.  It  contains  a  latga 
amount  of  nlohic  acid  and  of  pei-oside  of  uranium.  The  analysis  of  it 
is  attended  with  considerable  difficulty  ;  but  Professor  H,  Rose  now  show* 
that  to  the  two  former  bodies  we  must  add  zirconia  and  tboiina  a 
important  constituents  of  the  mineral. 

Chilian  MineraU. — Mr.  D.  Forbes  has  communicated  some  re«earchea  on 
the  composition  of  several  minerals  of  Chili.  1.  A  fydroat  araeaiigt  tf 
nickel  a«d  cobalt,  apparently  a  new  species,  occurs  in  veins  in  a  greenstone 
rock  of  the  Desert  of  Atacama.  It  appears  to  have  been  derived  tnm. 
chloanthite,  which  occurs  beneath  it.  It  is  found  in  fibrous  mosses.  Analyns 
shows  its  composition  to  be  a  bibitsic  arseuiate  of  nickel  and  cobalt,  with 
eight  atoms  of  water.  It  is  remarkable  from  its  being  colourless,  altbougk 
containing  so  much  of  these  two  metals.  2.  BitnuUhii:  Hilner,  a  minenl 
consisting  entirely  of  silver  and  bismuth,  and  tlierefore  differing  f 
Dana's  so>calIed  bismuthic  silver,  which  is  a  mixture  of  various  sulphides. 
3.  Sulphide  of  Lead  and^inc,  a  mineral  occurring  in  large  lumps  or  noduJM. 
It  mostly  resemblea  galena,  but  is  lighter  and  has  less  lustre  than  the 
latter.  It  may  be  considered  as  a  compound  of  two  atoms  of  sulphide  of 
lead  to  three  of  sulphide  of  zinc.  4  Tallatilt,  a  new  mineral,  has  a 
I8o6  been  found  in  immense  quantities  in  the  mines  near  Taltal,  in  tha 
Desert  of  Atacama,  constituting  au  important  ore  of  copper.  It  is  of  ft 
black  or  brownish- black  colour,  and  occurs  in  fibrous  manses.  It  is  ft 
plicate  of  copper,  united  with  a  silicate  of  alumina  and  iron.  5,  Haymmt 
^^orate  of  Lime. — Mr.  Forbes  believes  that  Iiis  discovery  of  this  minentl 
and  of  its  mode  of  formation  places  beyond  a  doubt  the  fact  that  the  oolft- 
poundsof  boracic  acid  occurring  so  abundantly  in  Chili  and  Pern  u» 
due  to  exhalations  from  volcanoes.  It  is  found  in  suspension  in  the  wat«i» 
of  hot  springs,  which  derive  their  boracic  acid  from  volcanic  vapours— 
the  acid  acts  upon  the  carbonate  of  lime  contained  in  the  water,  formii^ 
hayesine,  the  carbonate  acid  escaping. 

Cimtivt  in  Topai:,  Berj/l,  and  Diamond, — In  an  interesting  paper  * 

tMned  in  the  Transactions  of  the  Royal  Society  of  Edinburgh,  Sir  David 
Bveweter  desci'iles  some  remarkable  phenomena  which  he  has  observed 
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in  specimens  of  each  of  these  minerals.  Many  years  ago  he  discovered 
cavities  in  various  minerals,  some  of  which  contained  two  fluids,  supposed 
to  be  hydro-carbonsy  whilst  in  others  there  were  crystals  of  various  forms. 
In  examining  minerals  by  polarized  light  he  has  more  recently  discovered 
^'  pressure  cavities,"  the  optical  properties  of  which  show  that  the  con- 
taining mineral  while  in  a  soft  state  has  been  compressed  by  an  elastic 
force  proceeding  from  the  cavity.  He  considers  that  the  existence  and 
arrangement  of  these  cavities  completes  the  evidence  for  the  igneous  origin 
of  the  minerals,  and  of  the  rocks  which  contain  them. 

Lepidolite, — Several  varieties  of  European  lepidolite  have  furnished  the 
new  metals  rubidium  and  csesiom.  Mr.  O.  D.  Allen,  of  Yale  College,  U.S., 
examined  specimens  of  the  same  mineral  from  Hebron  in  Maine,  and 
found  the  new  element  in  comparative  abundance.  Lepidolite  there  occurs 
in  large  quantit}^  in  a  coarsely  crystalline  granite,  associated  with  tour- 
maline and  albite.  Like  the  lepidolite  of  Penig,  in  Saxony,  it  is  also 
associated  with  the  rare  species,  amblygonite.  The  Hebron  lepidolite  con- 
tains more  than  three-tenths  per  cent,  of  ceesium. 

Conversion  of  ArragonUe  itUo  Mat^le, — By  heating  arragonite  in  an  iron 
crucible  made  as  air-tight  as  possible,  and  by  heating  lithographic  stone 
or  chalk  in  a  porcelain  vessel  with  a  ground  stopper,  G.  Rose  and  Dr. 
Siemens  have  succeeded  in  producing  marble.  That  prepared  from  arra- 
gonite was  especially  distinct,  and  closely  resembled  Carrara  marble.  Arra- 
gonite, chalk,  lithographic  stone,  and  marble,  are  all  varieties  of  carbonate 
of  lime  ;  when  heated  in  open  vessels  they  lose  carbonic  acid,  and  furnish 
quicklime. 

Sulphur  in  Corfu, — A  communication  from  the  Board  of  Trade  states 
that  sulphur  has  been  discovered  on  the  Island  of  Corfu,  and  that  Professor 
Ansted  has  expressed  his  opinion  that  the  vein  is  of  considerable  extent 
and  value.  The  Newcastle  Chamber  of  Commerce  is  seeking  for  further 
information  regarding  it. 

Minerals  ofCctlifomia, — The  total  value  of  the  gold  obtained  from  all  the 
California  mines  in  1862  was  42,539,799  dollars.  The  production  of  mer- 
cury in  the  State  has  attained  an  enormous  extent.  Last  year  the  amount 
was  3,025,875  lb. ;  most  of  which  was  exported. 

Minerals  of  Australia.— The  "  South  Australian  Register  "  informs  us 
that  Mr.  Hargraves  has  carefull}'  examined  Western  Australia  from  King 
George's  Sound  to  Perth,  and  has  found  copper,  tin,  and  silver,  but  no 
gold. 

Calatnine  in  Tipperary. — Mr.  Greorge  Darlington  has  described  a  remark- 
able deposit  of  calamine  (carbonate  of  zinc)  at  silver  mines  in  Tipperary, 
which  has  been  found  within  the  last  four  years.  The  result  of  exploration 
has  shown  an  extensive  deposit  of  this  ore,  varying  from  ten  to  sixty  feet 
thick,  and  covering  a  known  area  of  sereral  acres.  The  deposit  seems  to 
occur  between  two  stratified  rocks  ;  and  it  yields  an  ore  which  averages 
about  thirty  per  cent,  of  metallic  zinc  when  freed  from  its  accompanying 
ochre.  Probably  100,000  tons  of  marketable  ore  have  been  laid  open. 
It  is  the  only  deposit  of  the  kind  yet  discovered  in  the  United  Kingdom. 
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Pliiatbago  Vruciblu  aiV!  )iiade  of  grapliiU,  mixed  w!th  a  certain  amoun 
clay  to  render  it  pUatic.     Some  thiit  are  now  niannfactured  are  CApabli 
melting  on  an  average  forty  pouiingii  of  tlie  most  difficult  metals,  am 
bUU  greater  number  of  those  of  an  ordinary  character.  They  are  unafiVcted 
by  change  of  temperature,  seldom  crack,  and  are  very  durable,     Cruc^ililea 
of  tkia  kind  ate  now  adapted  for  malleable  iron  melting,  and  for  ztnc 
melting. 

Examination  of  Cast  Iron, — When  melted  pig-iron  is  tapped  into  a  ladlo 
in  moderate  iguan titles,  and  allowed  to  stand  a  few  minutes  until  it  becomes 
perfectly  quiet,  and  then  carefully  skiinmed  clean,  a  beautiful  iridesceuca 
covers  its  entire  surface,  due  to  the  conslant  breaking  np  of  the  extremely 
thin  film  of  oxide  formed  on  the  iron.  On  close  inspection,  the  coating  is 
found  to  consist  of  a  multitude  of  many-rayed  stars  in  constant  motion, 
breaking  up  and  re-forming  with  great  rapidity.  It  liaa  lately  been  sug- 
gested that,  as  the  size  of  the  different  figures  is  believed  to  depend  on  the 
size  of  the  grain  of  iron  when  in  the  pig,  the  nature  of  the  former  will 
give  an  indication  of  the  quality  of  the  iron  ;  and  if  instantaneous  photo- 
g^phs  were  taken,  tliey  might  possibly  throw  light  on  tlie  phenomena  of 
the  crystallization  of  iron  on  cooling  and  the  laws  regulating  it,  about 
-which  we  require  much  more  information  than  we  possess. 

Iron  reduced  by  Peat. — Mr.  T.  Vincent  Lee,  C.E.,  gives  some  partlculan 
r^arding  this  new  application  of  peal.  He  took  specimens  of  ' 
reduced  to  the  Dublin  Kxhibition,  and  it  was  declared  by  many  of  the  best 
judges  to  be  equal  to  Swedish.  The  quantity  of  properly  prepared  pest 
per  ton  of  iron  is  about  1  ton,  15  cwt.,  the  cost  beinj;  slightly  in  favour  iX 
coal  or  coke;  but  the  price  of  the  iron  made  by  peat  is  from  £2  to  £5  per 
ton  abore  that  from  coke  or  coat.  Prepared  peat  will  also,  he  says,  _ 
rate  and  maintain  steam  quicker  and  better  than  either  coal  or  coke  ;  and 
machinery  is  now  being  made  in  London  to  produce  it. 

Actum  of  Wolfram  on  Coil  Iron. — M.  le  Guen  has  made  experiment*  on 
this  subject  at  the  militarj'  post  of  Brest,  and  finds  that  cast  iron  composed 
of  old  and  newiion,  combined  in  the  proportions  forgiving  greatest  strength, 
is  made  much  stronger  by  the  addition  of  less  than  2  per  cent,  of  wolfram. 
In  one  case,  after  two  fusions,  the  resistance  to  fracture  was  increased  by 
more  than  a  tliird.  The  superiority  was  maintaincil  after  several  fusions ; 
and  the  cast  iron  so  treated  was  also  rendered  tougher  and  more  elastic 
The  wolfram  is  easily  added,  merely  requiring  lo  be  pulverized  without 
preriouB  reduction. 

The  Action  of  Afanganese  in  Iron  ^'meltinp. — Captain  Caron,  in 
tinning  his  researches  on  steel,  has  applied  himself  to  the  eSects  of 
ganese  in  iron  ore.  He  remai'ks  that  nearly  all  good  samples  of  steel  come 
from  ores  containing  much  manganese,  and  it  has  long  been  observed  Uiat, 
ilB  presence  is  almost  indispensable  for  the  production  of  superior  steeL 
The  results  of  his  experiments  ho  sums  up  thus  : — By  the  addition  of  ft 
suitable  quantity  of  metallic  manganese  sulphur  is  removed  even  witlwi 
refining  ;  silicon  is  in  great  part  removed  on  rt;(ining  ;  whilst  piiM[ 
^  lebi»t«  its  action  altogether.     These  observations  are  conHrraed  by  axpi 
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ence.  Ores  giving  the  best  steel  never  contain  phoBphorus,  whilst  they 
often  have  sulphur ;  and  although  the  ores  may  contain  copper  pyrites, 
the  derived  cast  iron  is  found  free  from  sulphur.  Manganese  has  also  the 
property  of  making  steel  better  in  quality  and  more  durable.  A  small 
quantity  of  manganese  is  sufficient  to  retain  the  carbon  in  combination, 
and  thus  to  give  steel  of  good  quality.  Yet  steel  should  not  contain  more 
than  a  half  per  cent,  of  manganese  ;  above  this  amount  it  is  rendered  hard 
and  brittle,  losing  much  of  its  tenacity.  Many  foi-ge-masters  use,  in 
refining,  a  mixture  of  ordinary  and  manganiferous  cast  iron.  In  this  case 
it  is  of  great  importance  so  to  reduce  the  manganiferous  ores,  that  the  iron 
shall  contain  the  largest  possible  amount  of  manganese,  in  order  that  the 
maximum  effect  may  be  produced  in  purifying  the  ordinary  iron. 

The  Desulphuraiian  of  Iran. — Professor  Richter,  of  Leoben,  Austria, 
has  studied  various  means  of  depriving  iron  of  sulphur.  One  of  the  best 
methods  hitherto  in  use  is  the  addition  of  binoxide  of  manganese  ;  but  it 
is  objected  that  being  infusible  it  cannot  be  thoroughly  incorporated  with 
the  iron  ;  in  addition  to  which  commercial  oxide  of  manganese  often  con- 
tains impurities  which  may  be  communicated  to  the  iron.  Taking  into 
consideration  the  powerful  oxidizing  action  of  litharge  (protoxide  of  lead), 
he  has  endeavoured  to  apply  it  for  the  purpose.  He  finds  that  it  will 
not  only  remove  sulphur  in  the  puddling  process,  but  it  also  oxidizes 
the  phosphorus  contained  in  the  iron.  The  experiments  were  made  near 
Wolfsberg,  in  Carinthia,  with  7  cwt.  of  pig-iron  containing  so  much 
sulphur  that  it  was  impossible  to  convert  it  into  bar.  To  this  was 
added  3  lb.  of  sulphide  of  iron  and  ^  lb.  of  phosphide  of  iron.  After 
complete  fusion  3  lb.  of  litharge  was  introduced,  and  tlie  fusion  continued. 
The  success  was  complete ;  the  puddled  bar  proved  neither  hot  nor  cold 
short,  and  could  be  forged  into  iron  for  scythes ;  whilst  a  similar  quantity 
of  cast  iron  puddled  without  litharge  crumbled  to  pieces  under  the 
hammer.  Richter  adds  that  in  some  instances  metallic  lead  may  per- 
haps be  preferable  to  litharge. 

The  Spectroscope  in  Steel  Casting, — Professor  Roscoe,  in  a  paper  on  the 
spectrum  produced  by  the  flame  evolved  in  the  manufacture  of  cast  steel 
by  the  Bessemer  process,  states  that  during  a  certain  phase  of  its  exist- 
ence the  flame  exhibits  a  complicated  but  most  characteristic  spectrum, 
including  the  sodium,  lithium,  and  potassium  lines.  He  expresses  his 
belief  that  this  first  practical  application  of  the  spectrum  analysis  will 
prove  of  the  highest  importance  in  the  manufacture  of  cast  steel  by  the 
Bessemer  process. 

Applications  of  Steel, — Experiments  have  been  made  in  Prussia  to 
ascertain  the  capabilities  and  advantages  of  cast^steel  steam-boilers.  Two 
cylindrical  egg-end  boilers,  one  of  steel,  the  other  of  wrought  iron,  were 
compared,  and  after  working  six  months  were  examined.  They  were  30  feet 
long  and  4  feet  in  diameter  ;  the  steel  boiler-plate  was  ^  inch  thick.  It 
was  tried  by  the  hydraulic  test  to  a  pressure  of  105  lb.  per  square  inch 
without  altering  in  shape  or  showing  leakage.  After  working  six  months 
the  caat-<tael  plates  were  found  quite  unafi^ted,  and  had  a  remarkably 
'oell.j  iim  M  compared  with  the  other  boiler.    The 

Hen  the  latter.  Another  exami- 
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nation  lias  recently  been  msije,  the  boilen  having  been  in  ase  foe  a  jtuK 
and  a  half.     Tlie  rteel  boiler  was  f»uDd  in  excellent  condition.    It  ap]  " 

that  it  evaporated  11-66  cnbic  fuel  p«r  honr,  gainst  il'ST  by  tlie  oommi 

Iwler,  with  abont  the  same  expenditure  of  fuel. Steel  drills  for  du 

ranking  are  taking  the  place  of  the  old  iron  drills  steeled .^— Stamp  bm 
for  crushing  ore  have  hitherto  been  made  of  cast  iron,  the  fragmenta 
which  mixed  with  and  contaminated  the  ore,  often  caaring  great 
A  trial  is  now  being  made  of  5t«el  stamp  heade,  donbtless  iritb  conaidersUt 
advantage . 

Aluminium. — MesBrs.  Mappin  Drothets  are  exhibiting  vartuua  articles  im 
■Jaminium  and  its  alloys.  The  main  portions  of  the  articles  ar?  ugnaltfi 
formed  of  the  aluminium-bronze,  and  a  good  effect  is  produced  by  relieving- 
this  with  ornaments  of  "  oxidized  "  aluminium  whitened  by  the  addition 
of  a  small  amount  of  nickel.  C.  FIssier,  director  of  the  nlaminium  world 
at  Rouen,  shows  that  one  per  cent,  of  aluminium  in  copper  makes  tlw 
latt«r  more  fusible,  giving  it  the  property  of  filling  the  mould  at  costtng. 
The  copper  gains  in  hardness  and  tenacity  without  losing  its  malleabilitj. 
In  transverse  strength  this  alloy  was  found  to  he  more  than  twice  as  ri^ 
as  ^ther  brass  or  copper.  Ad  alloy  of  one  part  of  aluminium  to  a 
bronze  of  90  copper  and  4  tin  has  a  fiue  colour  and  is  very  homo- 
geneous. It  does  not  oxidize  in  casting,  and  its  transverse  strength  is  two 
and  a  half  times  that  of  the  original  bronze,  and  after  hammering  four 
times  the  latter.  At  a  recent  meeting  at  tile  Royal  lustitution,  Heasili 
Johnson  &  Matthey  exhibited  an  alloy  of  aiuminiomand  nickel,  containii^ 
one  and  a  half  per  cent,  of  the  latter,  which  has  been  tried  by  hydraulic 
pressure  to  i'G  lb.  to  the  square  incii. 

ISne, — M.  E.  Galellier,  iu  endeavouring  to  account  for  the  great  loss  of 
zinc  in  the  smelting  of  ita  ores,  tinds  that  much  is  due  to  the  porosity  d 
the  retorts  in  which  the  operation   is  carried  out,  and  he  succeeded  in 
materially  reducing  tlie  loss  by  applying  a  glaze  to  the  exterior  of  tlit 
retorts  by  means  of  common  salt — the  same  material  that  is  employed 
glazing  in  potleries.     As  a  secondary  advantage,  he  points  out  the  Um 
injury  to  the  neighbourhood  of  the  works  from   Eaving  the  ziuc,  whick 
would  otherwise  escape  into   the   atmosphere.      Mr.   George  Darlingtos 
describes  the  preparation  of  zinc-white  (oxide  of  zinc)  direct  from  tlw 
ore,  as  it  is  now  practised  in  America,  where  the  make  is  from  8,000 
J0,000  tons  annually.    The  furnaces  are  similar  to  coke  ovens,  with  flnai 
leading  to  collecting  rooms  and  chambers  of  subsidence.     The  pTii)ci{ilt 
adopted  is  to  evolve  the  zinc  in  the  metallic  state  by  the  action  of  the  fntl 
(anlhraoite)  upon  the  ore  ;  as  it  rises  in  vapour  it  finds  oxygen  at  a  ver 
high  temperature,  and  ts  thus  converted  iuto  oxide.    Zinc-white  is  now  t 
great  request  as  a  pigment,  as  a  substitute  for  white  lead,  over  which  i 
has  many  advantages. 

Platinum. — At  a  scientific  meeting  held  at  Bonn,  in  t!ie  beginniug  i 
April,  M.  von  Dechen  produced  two  fragments  of  crucibles  in  which  ph 
tinnm  had  been  fused  with  coke  by  Dr.  Carl  fiischof.  There  waa  evident 
of  its  perfect  fusion,  and  of  the  great  ductility  secured.  The  croabk 
were  made  of  clay  occurring  iu  the  coal-measures  of  Waldeubnrg,  i 
Silesia,  discovered  by  Dr.  Dischof  in  his  researches  on  fireproof  cUy 
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Platinum  cannot  be  fused  in  graphite  crucibles,  as  the  carbon  unites  with 
the  metal,  making  it  very  brittle.  Messrs.  Johnson  &  Matthey  have  pre- 
pared specimens  of  autogenous  soldering  in  platinnniy  with  tubes  of  the 
same,  having  cast  iron  and  leaden  screw  joints  for  use  with  sulphuric  acid 
at  high  temperatures. 

MINING. 

Blasting, — ^The  Italian  Minister  of  Public  Works  has  reported  on  the 
progress  of  the  Mont  Cenis  tunnel.  Boring  machines  are  now  used  at 
each  end,  worked  by  compressed  air.  In  1862,  to  pierce  380  metres  on  the 
side  of  Bardonneche,  45,751  holes  were  bored,  from  75  to  80  centimetres 
(90  to  82  inches)  in  depth  ;  72,538  borers  were  set  to  work  ;  there  were 
64,875  blasts,  and  1,334,000  cubic  metres  of  compressed  air  were  consumed 
equal  to  8,004,000  cubic  metres  of  atmospheric  air.  It  is  expected  that  at  the 

present  rate  the  tunnel  will  be  completed  in  12^  years. In  consequence 

of  the  many  accidents  from  ordinary  blasting,  the  far  safer  plan  of  blasting 
by  electricity  is  gradually  commending  itself  to  the  mining  public.  It  has 
long  been  used  in  military  mining  with  success,  and  also  in  civil  engineering, 
where  large  masses  of  rock  had  to  be  moved,  since  several  charges  may 
be  fired  at  precisely  the  same  moment.  Thus,  a  few  months  ago,  a  large 
martello  tower  which  guarded  the  entrance  to  Chatham  harbour  was 
demolished.  The  charges  of  powder  were  each  40  lb.,  distributed  at  equal 
distances  beneath  the  foundations ;  the  whole  being  connected  by  wires. 
In  this  kind  of  blasting  a  pair  of  wires,  united  at  the  extremities 
by  a  very  fine  one  of  platinum,  is  placed  in  the  interior  of  the  charge  of 
powder.  A  current  of  electricity  is  passed  by  a  magneto-electric  machine. 
The  wires  may  be  of  any  length,  and  thus  the  workman  may  place  himself 
out  of  danger.  Moreover,  if  the  charge  miss  fire  there  is  no  possibility  of 
any  smouldering  spark,  as  in  the  case  of  the  ordinar}'-  fuse,  which  has  led 
to  many  accidents  from  this  cause. 

Ventilation.^It  may  be  remembered  that  at  the  time  of  the  late  accident 
at  Risca,  the  ventilating  power  was  a  machine.  Immediately  afterwards  a 
larger  machine  was  erected  ;  mechanical  ventilation  being  still  preferred  to 
that  produced  by  the  furnace.  Lately,  the  machine  got  out  of  order,  and 
a  furnace  has  been  erected  to  supersede  it.  English  mine  engineers,  as  a 
rule,  consider  furnace  ventilation  preferable  to  mechanical,  whilst  the 
majority  of  continental  miners  hold  the  opposite  opinion.  Mr.  Rogers,  «£ 
Famley  Wood  Colliery,  near  Leeds,  has  adopted  for  ventilating  power  the 
heat  of  coke  ovens,  which  may  be  placed  either  at  the  bottom  of  the  upcast 
shaft,  or  at  the  surface.  The  system  is  said  to  work  admirably  ;  and  at 
the  same  time  coal  slack,  unsaleable  at  Is.  per  ton,  is  converted  into  good 
coke  worth  5s.  per  ton. 

Testing  Air  in  Mines, — Mr.  W.  Keene,  the  Government  examiner  of  coal 
fields  in  New  South  Wales,  has  invented  a  simple  apparatus  for  estimating 
the  salubrity  of  the  air  in  mines.  It  is  a  closed  tin  box  with  a  glass  win- 
dow in  one  of  its  sides,  and  containing  a  candle  holder.  A  candle  is  lighted 
and  inserted,  after  which  the  box  is  dosed.  It  is  then  seen  how  long  the 
candle  bums ;  the  kngtti  of  tiavi  Mnr  MUiMtknud  to  the  amount  of 
oxygen  in  Uie  air  fmamit  ^iHlii  a  Tweel 
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lioliling  o  cubiu  foijt,  llie  candle  burnt  G  minutes.  In  a  coal  rati 
the  ftir  IB  vitiated,  it  would  not  burn  bo  long ;  and  Mr.  Keene  pr 
proUibit  -n-orkiug  in  plui'ea  where  tile  caiiille  will  burn  not  more  tl 
intnntee. 

Safity  of  the  Datf  Lamp.—  M,  a  lale  meeting  of  the  North  of  Engkn 
Mine  Engineers,  the  President,  N.  Wood,  Esq.,  stated  that  al  a  partic 
colliery,  the  workmen  always  made  tlie  gnuze  uf  thtir  lamps  red  hot  bcfini 
using  them,  in  order  to  expel  llie  oil  contained  in  the  wire.    RoQgh  p. 
ments  had  been  made,  and  it  was  found  that  new  gauze  was  soroetimi 
capable  of  passing  tlie  flame  of  gaa  in  (^oneecjuence  of  the  oil  it  containej 
and  wliicli  is  used  in  the  manufacture  of  the  wire.     This  may  account  ft 
exploiions  which  have  taken  place  under  uiysterioua  circuinstaucea,  a 
when  the  lamps  have  appeared  in  good  condition.    Whenever  a  lamp  iltoM 
any  indication  of  explosive  gas,  it  should  be  instantly  withdraivn  ; 
precaution  is  attended  to,  the  Davy  may  still  be  considered  u  safe  l.inq^ 
Further  experinienls  are  to  Itc  made. 


PHOTOGRAPHY. 


THE  principal  novelty  in  the  way  of  photographic  niatcrijils  which  v 
are  called  upon  to  notice,  is  llie  so-called  "  enamel  paper,"  intend*! 
to  be  used  in  printing  ns  a.  substitute  for  that  prepared  with  albumen, 
new  article  appears  to  have  been  originally  manufactured  in  Germany 
but  alreoily  there  are  several  kinds  known  in  commerce ;— all  of  them  an 
liowever  distinguished  for  tlicir  fineness  of  («xture  and  the  extreme  li 
of  their  surfaces— peculiarities  attributable  to  the  employment  of  u 
pigments,  conjointly  with  albumen,  in  their  prepavution.  With  regard  fi 
their  exact  nature  many  statements  have  been  made,  and  the  white  pigmeB 
lias  been  shon'n  to  consist  sometimes  of  sulphate  of  baryta,  and  in  other 
samples  of  oxide  of  nine,  with  albumen  in  all  cases  as  the  adhesive  matM 
rial,  and  a  soluble  chloride  to  furni»h  the  necesaary  elements  for  t 
production  of  the  photographic  imago.  The  paper  is  rather  thick,  ani 
requires  to  be  manipulated  In  the  same  manner  as  the  common  albumenin 
material,  with  the  additional  precautions  of  allowing  a  somewhat  longe 
ipterval  for  the  final  washing  of  the  prints,  and  taking  care 
ur  fold  the  enamelled  sarface,  which  is  somewltat  sensitive  t 
handling.  Varieties  of  tliis  enamelled  paper  may  be  procured  in 
tints  of  colour  ;  among  others,  pale  litac  or  rose-pink,  serving  in  the  repii 
sentation  of  subjects  where  a  degree  of  warmth  of  tone  ia  appropriate.  T* 
description  of  paper  appears  generally  suitable  for  earttji  ik  vuitt,  ste 
scopic  pictures,  and  others  of  diminutive  size  ;  but  the  excessive  brillis 
of  the  enamelled  surface  is,  for  larger  subjects,  eminently  distutefdl. 

A  suggestion  relative  to  the  employment  of  ammonia  for  the  purpOHl 
"fuming  "  tile  sensiti^icd  surface  of  papers  used  in  the  printing  pttMea 
has  not  yet  been  entirely  disposed  of;  some  authorities  adhering  t«  t 
opinion  that  such  treatment  confers  great  advantages  on  the  soon 
rapidity  of  action,  as  well  as  in  the  toning  piwcss  and  siibsequeDt  null 
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pulation.  The  difficulty  in  securing  uniform  results,  and  tlie  inconrenience 
arising  from  the  diffusion  of  ammonia  gas  into  the  atmosphere  of  the 
operating-room  are,  on  the  other  hand,  manifest  disadvantages. 

The  double  sulphate  of  iron  and  ammonia  has  taken  a  permanent 
position  in  the  list  of  chemical  salts  required  in  photography.  As  a  deve- 
loping  agent  this  solution  answers  admirably,  whilst  it  is  less  prone  to 
oxidation  than  the  simple  sulphate.  The  formula  of  this  compound  salt, 
FeO,  SO3,  NH^  O,  SO,  +  6  HO,  indicates  a  higher  atomic  value  than 
the  crystallized  sulphate  of  iron,  FeO,  SO,  +  7  HO,  and  a  proportionately 
larger  amount  by  weight  roust  be  employed  in  cx>nsequence.  For  its 
preparation,  two  parts  of  sulphate  of  iron  and  one  of  sulphate  of  ammonia 
may  be  dissolved  together  in  four  or  five  parts  of  hot  distilled  water  ;  on 
cooling,  the  double  salt  will  crystallize  out,  and  the  supernatant  liquid 
may  be  again  used  for  the  solution  of  further  quantities  of  the  individual 
salts.  The  crystals,  drained  and  dried  on  blotting-paper,  arc  still  liable  to 
he  affected  by  exposure  to  air,  but  in  stoppered  bottles,  and  with  ordinary 
precautions,  they  may  be  preserved  for  a  long  time  unchanged.  The 
aqueous  solution  soon  acquires  a  pale  brownish  tint,  which  does  not, 
however,  appreciably  affect  its  properties  as  a  reducing  agent.  When 
required  for  the  development  of  collodion  negatives,  the  following  formula 
may  be  adopted  : — 

Sulphate  of  iron  and  ammonia      .        .  25  grains 

Acetic  acid 15  minims 

Alcohol quant,  suff. 

Water 1  ounce. 

The  addition  of  alcohol  is  merely  for  the  purpose  of  causing  the  liquid  to 
flow  evenly  over  the  plate  ;  the  quantity  usually  sufficient  would  be  about 
thirty  minims. 

M.  Meynier's  proposal  in  reference  to  the  employment  of  the  sulpho- 
cyanide  of  ammonium  as  a  fixing  agent,  has  been  favourably  reported 
upon  by  a  committee  consisting  of  MM.  Perier,  Bayard,  Girard,  and 
Davanne,  and  by  others  in  this  cx>untry  ;  but  the  encouragement  of  low 
cost  is  yet  wanting  as  a  stimulus  to  further  experiment  and  moi*e  general 
application. 

The  composition  of  photographic  prints,  as  regards  their  metallic  consti- 
tuents, is  still  under  discussion.  Dr.  Schnauss  maintains  that  in  a 
properly  fixed  and  toned  print,  there  should  not  be  any  silver  remaining, 
but  that  the  whole  of  this  metal  is  ordinarily  dissolved  out,  and  replaced 
by  gold  in  the  successive  operations  of  toning  and  fixing  the  proof.  \ 
MM.  Girard  and  Davanne,  Dr.  Van  Monckhoven,  and  Mr.  Spiller,  assert 
on  the  contrary  that  this  substitution  is  not  completely  effected,  and  that 
under  all  circumstanoes  a  fair  proportion  of  silver  remains  in  the  proof, 
and  may  easily  be  detected,  by  ehemical  analysis,  in  the  ashes  left  on 
bomlng  the  paper. 

•   Mr,  U.  Cooper  givia  the  Ulr  ««««tA«ft  for  the  preparation  of  a 

Idnd  of  getotiao  i»  Mmiaeet : — Dissolve 

•heel  indkHni]  Mnsdein 

■Mb  pnpoiil  lee; 
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immerse  the  botOe  in  hot  water  and  agitate  occMionally  until  compli 
disEolTcd.  When  cool,  the  aolution  ia  poared  into  a  flat  diah,  and  aheeti 
of  paper  immersed  therein,  and  after  b.  few  minutra  removed,  drained,  and 
dried  ;  tliey  are  llien  ualted  bj  floating  upon  a  solution  of  chloride  uf 
Bodinm  (ten  grains  to  the  ounce  of  ivater),  to  which  a  small  quantity 
Iceland  moss  has  been,  added.  In  order  to  sensitize  this  paper,  it  ia  treat 
is  the  usual  manner  with  a  GO-grain  solution  of  nitrate  of  ail' 

The  recovery  of  gold  and  ailrer  firom  the  waate  aolutiona  and  prodnctB 
a  photographic  laboratory  hae  been  proved  by  Mr.  England  to  fumiah 
lucrative  results ;   many  pounds'  weight  of  an  alloy  of  these  preciool 
metals  having  been  recovered  from  the  various  residuea  obtained 
printing  operations  carried  on  at  his  eatablishment.     The  paper  read  bf 
that  gentleman  at  a  meeting  of  the  London  Photographic  Society,  o: 
5th  May,  details  the  stejis  to  he  taken  in  order  to  efl«ct  this  saving. 

The  partial  eclipse  of  the  sun  visible  on  the  17th  May  last,  and  the 
eclipse  of  the  moon  on  the  night  of  the  1st  June,  were  events  which 
not  appear  to  have  claimed  from  photographers  the  amount  of  attentii 
which  such  interesting  occurrences  undoubtedly  deserve.     Among 
records  of  the  solar  eclipse  which  have  come  under  our  notice  are  those 
Mr.  W.  Deane,  taken  at  Richmond,  and  a  series  of  five  lai^r  representa- 
tions which  were  photographed  at  Woolwich  by  Mr,  Spillet.    The  appear- 
ance at  the  moment  of  maximum  obscuration  is  well  shown  in  the  latta 
series,  whilst  Hr.  Deane's  picture  sliowa  likewise  a  peculiar  kind  of  solii 
radiation,  which  aasuinea  somewhat  the  figure  of  a  cross. 

The  remarkable  photographic  observations  made  by  Mr.  Glaisher  dorii 
his  last  balloon  ascent  excited  a  great  deal  of  attention  ;  the  principal  ft 
may  Urns  he  stated  :  At  an  altitude  of  three  miles,  witli  tlie  thermometn' 
registering  21  degrees  Fahrenheit,  and  in  the  clear  atmosphere  above  iha 
clouds,  it  was  found  that  sheets  of  sensitized  photographic  paper  w«re  len 
afTected  in  colour  during  thirty  minut«B'  exposure  than  were  similar  papm 
held  in  the  sunlight  at  about  the  same  time,  but  for  one  minote  onlft 
within  the  grounds  of  the  Royal  Observatory,  Greenwich.  Many  opliuoin 
have  been  otTcrcd  by  way  of  accounting  for  these  curious  results ;  and  it 
seems  generally  admitted  that  the  dry  condition  of  the  air  would  natoroUj 
induce  a  state  of  inactivity  in  consequence  of  the  removal  from  the  pa] 
of  water,  which  is  so  necessary  in  all  these  cases  for  (lie  purpose  of  oidii 
ehcmical  decomposition,  upon  which  the  darkening  In  colour  depi 
In  apparent  contradiction  to  these  results  are  the  foruier  obaeiralioiu' 
of  Piofesaor  C.  Piuzzi  Smyth,  who  states  tliat  durli^  his  ascent  of  tha 
mountain  in  Teneriffe  he  remarked  a  gradual  increase  of  chemical  activity 
just  in  proportion  as  he  gained  in  altitude  ;  and  that  in  uung  the  camert^ 
near  the  summit  he  found  that  the  exposure  might  be  very  much  curtaiT  '  ' 
To  settle  this  apparent  discrepancy  Mr,  Negretti  recently  made 
from  Sydenham  in  Mr.  Coxwcll's  mammoth  balloon,  taking  with  biu 
camera  and  all  the  maleriala  requisite  for  carrying  on  the  practice  of  tbt' 
collodion  process;  the  car  itself  being  fitted  up  aa  an  operating-room. 
He  likewise  found  that  the  time  of  exposure  at  great  altitudes  might  b« 
very  much  shortened.  It  thus  appears  that  in  the  mnttra,  aa  in  all  caaM 
where  it  is  inipoBsible  for  the  water  lo  evaporate  from  the  film 
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prepared  surface,  there  is  no  indication  of  the  activity  of  the  chemical 
rays  suffering  any  diminution,  hut,  on  the  contrary,  at  these  altitudes  they 
are  not  so  liable  to  b  affected  or  absorbed  by  transmission  through  dense 
air  and  other  media.  A  further  illustration  of  this  fact  may  be  gathered 
from  the  statements  published  many  years  ago  by  Mr.  Crookes,  to  the 
efiect  that  the  prismatic  spectrum  was  of  greater  length  and  purity,  and 
that  the  more  refrangible  solar  rays  were  better  defined  optically,  and 
endowed  with  greater  photographic  activity,  at  noon  on  a  fine  Midsummer 
day  than  at  any  other  season  of  the  year ;  tliis  result  being  the  necessary 
ccmsequence  of  theu*  more  perpendicular  passage  at  this  time  through  the 
earth's  atmosphere.  If  now  the  experimental  observations  of  Mr.  Glaisher 
be  considered  in  connection  with  the  well-known  fact  that  photographic 
papers  lose  much  of  their  sensitiveness  when  deprived,  by  the  action  of 
heat  or  desiccating  substances,  of  the  greater  part  of  their  hygroscopic 
moisture,  the  interesting  announcement  of  that  gentleman  may  be  regarded 
as  furnishing  from  external  nature  a  confirmatory  illustration  of  this 
tiiith,  and  not  be  evidence  of  a  notable  diminution  in  the  chemical  activity 
of  the  sun's  rays  at  these  great  altitudes. 


PHYSICS. 

DR.  W.  A.  MILLER  has  been  examining  the  spectrum  of  thallium, 
under  the  influence  of  a  progressively-increasing  temperature.  It 
is  well  known  that  when  thallium  is  examined  in  the  ordinary  way  it 
exhibits  in  the  spectroscope  only  a  single  g^reen  line  of  intense  brightness. 
Dr.  Miller  found  that  on  employing  the  flame  of  burning  hydrogen,  and 
then  of  the  oxy hydrogen  jet,  as  the  temperature  increased  the  brilliancy  of 
the  green  line  also  increased,  but  no  new  lines  made  their  appearance ;  but 
on  employing  two  stout  thallium  wires  as  the  electrodes  of  a  strong 
induction  coil,  by  which  means  a  still  higher  degree  of  heat  was  obtained, 
several  new  lines  which  were  proved  to  belong  to  the  metal  appeared.  In 
addition  to  the  intense  green  line,  the  spectrum  contains  several  very 
characteristic  groups  of  lines,  somewhat  similar  to  those  of  the  spectra  of 
cadmium  and  zinc,  and  in  a  less  degree  like  that  of  lead. 

MM.  P.  Christofle  and  F.  Beilstein  have  been  examining  the  spectrum  of 
phosphorus  and  the  coloration  of  the  hydrogen  flame  by  phosphorus  and  its 
compounds.  A  very  small  quantity  of  phosphorous  acid  communicates  a 
beautiful  green  colour  to  the  hydrogen  flame.  On  examining  by  means  of  a 
spectroscope  the  flame  of  hydrogen  into  which  either  this  substance,  phos- 
phorus, or  hypo- phosphorous  acid  was  introduced, two  beautiful  green  lines, 
and  a  third  a  little  less  vivid,  appeared.  From  the  extreme  sensibility  of 
this  method,  and  the  exact  results  obtained,  it  is  evident  that  the  process 
may  be  used  for  detecting  phosphorus  in  cases  of  poisoning. 
.  Mr.  Gassiot  exhibited,  at  a  recent  soiree  of  the  Royal  Society,  a  very 
powerful  spectroscope,  with  nine  glass  prisms.  It  showed  the  yellow 
sodium  line  double,  the  two  portions  appearing  about  a  quarter  of  an  inch 
asunder. 
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Kircboff   bas  publislied  in  tbc  "Philosopbical  MagBz'iDe"   for  Api 
"  Some  Contributions  toward  th«  History  of  Spectmm' Analysis,"  in  nhiekl 
be  reviews  the  parts  tnken  by  varioua  investigators  in  the  deTclopment    ~ 
this  subject.     In  the  same  number  'n  a  abort  note  by  Dr.  Rescue,  "  On  ttMiJ 
Spectrnm  produced  by  tbe  Flaine  evolved  in  the  Manufacture  of  Cb»1  ~ 
by  the  Bessemer  Process."      Tbe  author  expresses  his  belief  that  tl 
first  practical  application  of  spectrum  analysis  will  prove  of  the  higli 
importance  in  the  manufacture  of  cast  slcel  by  this  method. 

Dr.  Joule  also  deacrilics  a  new  and  extremely  sensitive  tbermomet 
He  states  that  it  is  able  to  detect  the  beat  radiated  by  the  moon.  1 
instrament  consists  of  a  vcrticnl  ^lass  tube^  two  feci  long  and  four  incbw! 
wide,  closed  at  tbe  Iiottom  end,  and  divided  longiludinatly  by  a  hlackenMl 
pasteboard  dtaphiRgm,  leaving  a  space  at  eacb  end  about  an  inch  in  length. 
A  magnetixed  sewing-needle  is  Buspeniled  over  the  edge  of  tbe  division  il 
the  top.  Tbe  slightest  excess  of  teoaperature  of  one  side  over  that  of  the 
other  occasions  a  circulation  of  the  ftir  up  one  side  and  down  the  other,, 
wliich  in  doing  so  moves  tbe  index. 

Mr.  G.  Gore,  of  Uirmiiigham,  has  produced  a  iieiv  and  simple  fumi 
capable  of  eiueltiug  cast-iron,  copper,  gold,  Ac,  without  tlie  aid  of 
bellows  or  lofty  chimney.  Its  beat  is  generated  by  ordinary  coal-gas  anil 
atmospheric  air  ;  its  consumption  of  gas  is  from  80  to  40  cubic  feet  per 
hour  ;  "it  lias  smelted  five  ounces  of  copper  in  four  and  a  quarter  minutes, 
and  is  capable  of  fusing  half  a  pound  of  co]iper  or  six  ounces  of  cast- 
iron;"  its  size  is  about  that  of  a  Stilton  cheese;  and  it  posse»es  the 
valuable  quulilicatian  of  continuous  access  to  the  contents  of  the  crucibi 
for  any  lengUi  of  time  without  oxidi/ing  it  or  materially  lowering  ili1 
temperature  ;  the  crucible  may  also  be  removed  or  a  fresli  one  introduci  ' 
without  interfering  with  the  action  of  the  furnace. 

Some  additional  experiments  "  On  the  Motion  of  Vapours  towards  tlWi 
Cold"  is  given  by  C.  Toralinson  in  tbe  May  number  of  the  "  PhOoBOpliii 
Mngaxine."     Thcj'  consist  of  a  few  of  the  subsidiary  facts  observed  di 
bis  previous  inijuirv,  which  we  have  already  noticed  in  a  previous  numbef  j 
of  this  Review. 

Mr.  W.  R.  Grove,  F.R.S.,  has  i-ecently  delivered  a  lectnre  to  the  Chemii 
Society,  "On  the  Action  of  Heat  upon  certain  Fluids."  His  observations  hi 
reference  more  particularly  to  tho  bumping  action  observed  whilst  boilil 
water  which  has  l)een  deprived  of  its  dissolved  air.  We  know  that  if  wal 
has  been  deprived  of  air  by  means  of  an  air-pump,  or  by  means  of  long- 
continued  boiling  in  a  vessel  with  a  very  narrow  month  to  exclude  the 
atniospliere,  the  application  of  heal  is  not  attended  by  constant  and  regular 
ebullition  as  when  water  is  boiled  in  a  wide  open  vessel,  but  the  water  ii 
for  a  short  time  quiescent,  and  then  suddenly  at  intaiTals  evolves  explosii 
bursts   of   steani ;  and  a  tlierraometer   immersed  in  the  water  shows 
variable  temperature,  hottest  just  before  an  explosion  and  least  hot  ii 
diately  after.    A  consequence  is  that  no  one  has  yet  been  able  to  observe  II 
true  boLing-point  of  water. 

The  lecturer  fonnd  that  on  boiling  ordinary  water,  air  containing 
slightly  increased  proportion  of  oxygen  was  firat  driven  out ;  the  proporti 
of  oxygeii  then  gradually  diminished   until   pure  iiilrp;;en  was  ex|>elh 
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Bat  he  had  not  sacceeded,  even  on  boiling  nineteen  out  of  twenty  parts  of 
the  water  awaj,  in  expelling  the  whole  |of  the  nitrogen.  Water  that  has 
been  so  boiled  rapidly  absorbs  air  again.  His  general  conclnsions  were, 
that  water  has  arery  powerful  affinity  for  the  gases  of  the  atmosphere,  and 
especially  for  nitrogen ;  that  by  several  processes  the  oxygen  may  be 
removed  from  water,  but  the  nitrogen  resists  all  efforts  at  separation,  and 
therefore  it  is  doubtful  if  absolutely  pure  water  had  ever  been  prepared ; 
and  that  ebullition  in  water  consisted  in  the  production  and  disengagement 
of  bubbles  of  steam  formed  upon  a  nucleus  of  a  permanent  gas. 

Several  letters  to  and  fro,  between  Dr.  Tyndall  on  the  one  hand  and 
Professors  Thomson  and  Tait  on  the  other,  respecting  the  manner  in 
which  Dr.  Tyndall  has  treated  the  claims  of  Dr.  Joule  of  this  country  in 
the  subjects  of  heat,  &c.,  versus  those  of  Dr.  Mayer  on  the  Continent,  have 
been  published  in  recent  numbers  of  the  **  Philosophical  Magazine,"  and 
reach  their  climax  in  the  number  for  June,  in  which  Dr.  Thomson 
declines  to  take  part  personally  in  any  controversy  with  Dr.  Tyndall. 

Dr.  Matthieson  and  Dr.  Vogt  have  examined  the  influence  of  tempera- 
ture on  the  electric  conducting  power  of  thallium,  and  find  that  thallium 
decreases  in  conducting  power  about  31^  per  cent,  between  the  freezing 
and  boiling  points  of  water. 

The  Rev.  N.  Callan  describes  in  the  June  number  of  the  *^  Philosophical 
Magazine "  ^  an  induction  coil  of  great  power.*'  With  this  coil  he  has 
obtained  electric  sparks  **  fifteen  inches  "  in  length.  This,  if  we  recollect 
rightly,  is  less  than  that  obtained  by  Mr.  Siemens  with  his  large  induction 
coil  exhibited  at  one  of  the  soirees  of  the  Royal  Society,  and  described  in 
a  previous  number  of  this  Review.  The  length  of  wire  in  the  secondary 
circuit  of  Dr.  Callan's  coil  was  *'  150,000  feet." 

Mr.  W.  Ellis  has  published  in  the  **  Philosophical  Magazine  "  for  May 
an  account  of  some  experiments  he  has  been  making  '*  on  the  change  of 
rate  produced  in  a  clock  by  a  particular  case  of  magnetic  action."  He 
describes  the  different  conditions  under  which  the  clock  was  retarded  or 
accelerated  by  the  influence  of  approximated  magnets. 

A  paper  by  Dr.  Angus  Smith  has  been  read  before  the  Royal  Society, 
"  On  the  Absorption  of  Gases  by  Charcoal."  He  has  found  that  charcoal 
absorbs  oxygen  so  as  to  separate  it  from  common  air,  or  from  its  mixture 
with  hydrogen  or  nitrogen  at  common  temperatures,  and  that  it  absorbs  it 
for  at  least  a  month,  rapidly  at  first  and  slowly  afterwards.  It  does  not 
absorb  hydrogen,  nitrogen,  or  carbonic  acid  for  the  same  period.  Water 
expels  mercury  from  the  pores  of  charcoal  by  an  instantaneous  action. 

Mr.  Hunter,  of  Queen's  College,  Belfast,  has  also  been  experimenting 
in  the  same  subject.  He  finds  that  logwood  charcoal  absorbs  the  most 
ammonia,  fustic  charcoal  most  carbonic  acid,  and  ebony  charcoal  most 
cyanogen. 
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iliinoMros  inl>ai)it  tiie  region  of  Burma!).  He  succeeded  during  his  Iravelkl 
in  that  country  in  confirming  the  existence  of  the  one-horned  IHin 
Soadiau,  and  the  two  horned  Rkmoeeroa  SuBtalmniu,  but  belieTee 
these  two  insular  speuies  are  the  only  onea  of  the  Indo-Chinese  re{ 
the  third  species,  Bhinoeerot  Indicus,  apiieara  to  be  pevuliur  to  the  k 
at  the  toot  of  the  Himalayas,  and  the  province  of  Assam. 

Tht  Moa.~k  letter  from  Mr.  E.  L.  Layard,  Secretary  to  Sir  Georg 
Grey,  Governor  of  Kew  Zealand,  states  that  two  species  of  tliis  bird  fa 
been  found  to  muintain  a  lingering  existence  in  tiiat  reu:ion.  Of 
species  of  comparatively  amall  sijie  (about  3^  feet  high)  a  specimen  t 
actually  been  killed  and  eaten  by  a  party  of  exploren,  and  flfteen  c 
seen.  Of  the  other  species,  one  of  the  large  Moaa,  tho  fresh  foot 
fifteen  inches  lon^,  have  been  traced,  as  Mr.  Layard  states,  by  a  party 
wlio  had  lost  themselveit.  Both  these  living  species  inhabit  tho  liUle 
explored  Middle  Island,  never  thickly  peopled,  and  nearly  depopulated 
about  thirty  yeara  since.  U  is  suggested  that  although  tradition  point(_ 
t«  the  recent  existence  of  the  Hoa,  and  tliere  are  no  large  animals  capabli 
of  having  exterminated  it,  the  prevalence  of  buah  fires  may  have  had  tl 
e^ct.  I'he  probability,  huivever,  is  lliat  it  stiU  exists  ii 
untrodden  tracts  of  the  Middle  Island. 

J'uhaliont  o/the  Heart  in  Quadrupeds.— In  a  recent  lecture  at  the  R«yti| 
Institution  Professor  Marshall  stated  that  by  an  ingeniously  contrivaj 
apparatus,  he  found  the  pulsations  to  increase  in  frequency  a 
the  animal  diminishes.  Thus  in  the  horse  they  number  S2  perminatefl 
in  man  72,  in  the  dog  116,  in  tlie  rabbit  220,  and  in  the  squirrel  300. 
whatever  the  size,  the  number  of  beats  required  to  complete  the  nrculw 
tion  throughout  the  whole  body  averages  27  ;  and  the  proportion 
weight  of  the  blood  to  that  of  the  whole  body  ie  I  to  12. 

TOBlk-billed  Pigeon. — This  bird  [Didetamlus  atrigirottria),  of  s 
interest  aa  being  believed  to  be  the  nearest  ally  of  tlie  Dodo,  hae  bi 
discovered  to  be  not  quite  extinct,  as  tvas  believed.  Mr.  Williatua,  Concul 
for  the  Navigator  Islands,  after  several  years  of  unsuccessful  eSorta, 
has  managed  to  procure  a  single  living  example.  A  person  who  viuted 
the  Navigator  Islands  in  November  last  ascertained  that,  although  the 
bird  is  now  totally  extinct  at  Upolu,  a  few  ate  stiil  to  be  found  on  the  islaiid 
of  Sawaii,  the  largest  and  most  mountainous  of  the  group,  and  exertioDI 
are  being  made  to  secure  a  specimen  fur  the  gardens  of  the  Zoological 
Society. 

Struggle  for  Z(/«,— The  Royal  CommissionerH  for  inquiring  into  1 
operation  of  the  laws  relating  to  the  herring  fisheries,  state  that  the  take  A 
herrings  by  fialiermen  within  the  jurisdiction  of  the  Scotch  Fishery  Boas 
amounted  in  IBOI  to  nearly  900  millions.  It  ia  very  ci 
codlish  with  six  or  seven  herrings  undigested  in  his  stomach, 
a  cod  only  two  herrings  a-day,  and  estimate  that  he  feeds  on  herrings  fi 
only  seven  months  in  the  year,  be  takes  420  aa  his  allowance  during  tl 
time  ;  and  since  at  least  2,400,000  codfish  were  caught  in  ISfil,  and  t 
cod  and  ling  cauglit  were  certainly  not  a  tithe  of  those  left  behind,  t] 
destruction  of  lierrinfjs  by  them  alone  ujay  be  estimated  at  ten  timea  a 
■  great  as  that  effected   by  all  the  fishermen  put  together.     The  CommUf 
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ijoners  add  :  **  A  plentifal  supply  of  herrings  in  any  year  nourishes  an 
increased  army  of  enemies ;  and  if  these  latter  multiply  too  fast,  the 
herrings  become  diminished  in  number,  whereupon  the  fish  that  destroy 
them  are  starred  down,  and  in  a  weakened  state  more  easily  fall  a  prey  to 
their  own  enemies.  The  herring,  then,  relieved  from  their  oppressors, 
in  a  year  or  two  appear  again  in  immense  numbers,  and  so  the  alternations 
of  prosperity  and  panic  in  the  trade  which  they  originate  will  occur  with 
as  much  regularity  as  if  the  herrings  were  manufacturers." 

ISyiffs  Y.  Fishes, — The  Imperial  Court  of  Montpellier  have  just  decided 
on  an  appeal  in  which  the  point  in  dispute  was  whether  a  frog  is  a  fish. 
The  judgment  was  affirmative  ;  and  those  persons  who  have  hitherto 
thought  that  they  might  catch  frogs  at  all  seasons  in  private  or  public 
waters  now  find  that  they  were  mistaken. 

Sun-Birds  and  Humming-Birds, — Mr.  Wallace,  who  has  had  ample 
opportunities  of  observing  these  birds  in  a  state  of  nature,  and  has  care- 
fully examined  into  their  relationship,  declares  that  no  true  affinity  exists 
between  the  sun-birds  {Nectarinidasi)  and  the  humming-birds  (Trochilidai). 
The  sun-birds  are  a  specialized  form  of  an  extensive  group  of  typical 
perchers  {Passeres).  The  latter  are  essentially  of  the  character  of  sunfis^ 
profoundly  modified  for  an  aerial  and  flower-frequenting  existence,  but 
still  bearing  in  many  important  peculiarities  of  structure  unmistakeable 
evidence  of  a  common  ancestry.  Hitherto  these  families  of  birds  have 
been  considered  as  bound  together  by  the  closest  family  relationship,  the 
sun-birds  sucking  the  nectar  of  flowers  by  means  of  a  tubular  retractile 
tongue. 

New  Insect  Pest  in  London. — Mr.  £.  Newman  calls  attention  to  a  new 
insect  infesting  the  Friends'  Institute  in  Bishopsgate-street.  He  observes 
that  there  are  two  well  known  to  every  one — viz.,  the  cockroach  and  the 
cricket ;  but  this  is  a  novelty,  to  which  he  has  given  the  name  of  Lepis- 
modes  inquiUnus.  It  is  half  an  inch  long  in  the  body,  and  the  antenme 
and  tail  are  also  each  half  an  inch  in  length,  so  that  the  whole  length  of 
the  insect  is  an  inch  and  a  half.  It  is  nocturnal  in  its  habits,  and  chiefly 
infests  the  dining-room,  but  is  frequently  caught,  from  the  fact  that  its  feet 
being  non-prehensile  it  slides  down  the  smooth  sides  of  saucers  and  basins, 
dec.,  and  is  unable  to  escape  again. 

Neuter  Ants^ — M.  Charles  Lesp^s  has  obtained  some  singular  results 
from  an  investigation  into  the  rudimentary  reproductive  system  of  neuter 
ants.  He  finds  that  ants  do  not  seek  aphides  indiscriminately,  but  that 
each  species  seems  to  have  its  particular  favourites ;  and  in  the  same 
manner,  those  which  bring  up  the  larvee  of  coleopterous  insects,  for  example, 
daviger^  select  certain  species  for  their  attentions.  He  also  finds  that  all 
neuters  have  the  rudiments  of  ovaries,  developed  in  a  very  difi^erent  manner 
in  different  species ;  and  that  many  have  two  forms  of  neuters  which 
sometimes  pass  insensibly  into  each  other,  and  are  sometimes  divided  by 
sharp  lines  of  distinction,  forming  data  for  classification. 

Aquatic  Hymenopterous  Insects, — A  second  species  of  these  remarkable 
insects  has  been  found  by  Mr.  Lubbock,  and  named  WaUteria  aquaiica. 
It  swims,  not  by  means  of  its  wings,  as  Polynema  natans,  but  ho 
wings  motionless  under  water,  and  uses  its  legs  only,  though 
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neither  flattened  nor  corered  with  sets.  Respiration  appears  to  take  place 
in  the  usual  way  through  spiracles.  Although  60,000  -species  of  Hymen- 
optera  are  known,  of  which  3,500  live  in  Britain,  until  this  time  no 
aquatic  species  was  known. 

I^  Brituh  Mtueum, — ^Professor  Owen  complains  in  his  annual  report 
of  the  want  of  space  which  causes  choice  rarities  to  be  added  perforce  to 
the  vaults  intended  for  storage.  The  whole  number  of  additional  specimens 
is  28,273. 
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LIST  OF  ENGLISH  AND  FOREIGN  POPULAR  WORKS  ON 
SCIENTIFIC  SUBJECTS,  PUBLISHED  DURING  THE  YEAR 
ENDING  JULY  1,  1863. 

[The  works  marked  with  an  asterisk  (*)  are  offered  for  sale  by  Messrs. 
Williams  &  Norgate,  London,  in  the  language  in  which  they  are  published 
abroad ;  we  have  translated  the  titles  for  the  guidance  of  our  readers.1 

Astronomy : — 

♦Molesworth's,  Rev.  W.  N.,  "  Plain  Lectures  on  Astronomy."    Crowu 

8yo.    Is.    Simpkin,  Marshall,  &  Co. 
Thigg's  *^  Obseryational  Astronomy."      Crown  8yo.      4s.     Simpkin, 

Marshall,  &  Co. 

Moore's,  Thomas,  ^*  Field  Botanist's  Companion."    Plates.    Bvo.    2l8. 

Lovell  Reeve  &  Co. 
Johnson's,  C.  P.,  «  Useful  Pknts  of  Great  Britain."    Illustrated  by 

Sowerby.    278.    Hardwicke. 
Plues's,  Miss  Margaret,  '^  Wanderings  in  Search  of  Wild  Flowers."    8vo. 

6s.    Cottage  Gardener  Office. 
Markham's  Traveb  whilst  superintending  the  Collection  of  Chinchona 

Plants,  &c.    Murray. 
Sowerby  &  Johnson's  **  Britbh  Wild  Flowers,"    Re-issue  with  Supple* 

ment    6ds.    Van  Voorst. 
Sowerby's  "  English  Botany,"    3rd  edition.    Edited  by  John  T.  Boswell 

Syme  and  Mrs.  Lankester.  Illustrated  by  J.,  J.  de  C,  &  J.  E.  Sowerby, 

and  J.  W.  Salter.    In  monthly  parts,  5s.    Hardwicke. 
*^  Journal  of  Botany,"  Edited  by  Dr.  Seemann.    In  monthly  parts.   28* 

Hardwicke. 
Berkeley's  ^  Handbook  of  British  Mosses."    8vo.    21s.    Lovell  Reeve 

&  Co. 
*Kunze's  **  Winter  Sleep  of  Plants."    Eisenach.    2  silber-groschen. 
•Loebe's,  Wm.  (reprints  and  new  editions)  : — 

1.  <'  Grasses  of  the  Field  and  Forest."    21  plates.    Half  dollar. 

2.  "  Weeds  of  the  Field  and  Forest."  60  coloured  plates.  Half  dollar* 

3.  ^  Herbs  used  as  Food."    31  coloured  plates.    Half  dollar. 
Bentham's  **  British  Flora."    In  parts.   2s.  6d.    Lovell  Reeve  &  Co. 

Chemistry : — 

Brande  &  Taylor's  **  Chemistry."    Fcp.  8vo.    12s-  6d.    J.  W.  Davies. 
Noad's  "  Chemical  Analysis."    Parti.  (Qualitative.)  8vo.   68.  Lovell 

Reeve  &  Co. 
*Gril's  '^  Lessons  in  Elementary  Chemistry  (for  the  Young)."    Paxil* 
Calvert's  "  Lecture's  on  Coal  Tar  Colours."    2s.    TrUbner  di  Cc 

Ueoloffyy  Mineralogy y  MetaUurgyy  and  Palasontokgy  :— 

Lyell's  "  Geological  Evidences  of  the  Antiquity  of  Man*'* 
Murray. 
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Ramsay's,  Professor  A.  C,  "  Physical  Geology  and  Geography  of  Great 

Britain."    8vo.    2s.  6d.    Edward  Stanford. 
Wood's  **  Geological  Observations  in  Sonth  Aostralia."     8vo.     14s. 

Longman  &  Co. 
Ansted's,  D.  T.,  **  Great  Stone  Book  of  Natnre."    8to.  58*    Macmillan. 
Smith's,  James,  *^  Researches  in  Newer  Pliocene,  &a"  870.  6s.  Glasgow  : 

Gray.     London  :  Williams  &  Norgate. 
Jervis's  <'  Mineral  Resources  of  Central  Italy."    8to.  3b.  6d.    Stanford. 
♦Hart wig's,  "The  Lower  World  (Die  Unterwelt) :  Its  Treasiares  and 

Wonders."  With  Illustrations.  Either  in  Parts ;  or  in  1  ToL  2  dollars 

16  silber-groschen.    Wiesbaden. 
Phillips's,  Professor,  "  Notices  of  Rocks  and  Fossils  in  the  Oxford 

Museum."     Is.    Parker,  Oxford  and  London. 
Miller's  "  Crystallography."    8yo.    5s.    Deighton,  Bell,  &  Co. 

Physioioffyj  the  Latos  of  Health,  <&c, : — 

*Castoldi's  "Phenomena  of  Spontaneous  Generation  considered  according 
to  the  Present  State  of  Science."    Milan.    1  lire  60  cents. 

*Quatrefages'  "Comparative  Physiology:  Metamorphoses  of  Men  and 
Animals."    Paris. 

*Ewbank's,  T.,  "Cursory  Thoughts  on  Some  Natural  Phenomena.  (Suc- 
cession of  New  Species  and  Unity  of  Force.)"    New  York.    25  cents. 

Brinton's  "  Food  and  its  Digestion."  48  woodcuta.  128.  Longman 
&Co. 

Davy's,  John  "Physiological  Researches."  8vo.  15&  Williams  & 
Norgate. 

Hawkins's^  J.,  "  Physical,  Moral,  and  Intellectual  Constitution  of  the 
Deaf  and  Dumb."    8vo.    3s.    Longman  &  Co. 

Huxley's  "Lessons  on  Elementary  Physiology."  Illustrated.  Mac- 
millan. 

Physics  and  Natural  Philosophy : — 

•Ganot's,  Professor,  "  Elementary  Treatise  on  Physics,  Experimental 

and  Applied."    Translated.    Post  8vo.    12s.  6d.,  cloth.    Bailli^re. 
Tyndall's,  John,  "  Heat  considered  as  a  Mode  of  Motion."    8yo.    128. 6d« 

Longman  &  Co. 
♦Belloc's  "  Rational  Photography."    Paris. 
^Bride's  "  The  Amateur  Photographer."    Paris.    3  francs. 
Worms's,  H.,  "  The  Earth  and  its  Mechanism."    31  woodcuts.    10s.  6d. 

Longman  &  Co. 
Gampach's,  J.  Von,  "  True  Figure  and  Dimensions  of  the  Earth."  8vo. 

12s.    Hardwicke. 

Zoology : — 

Lewes's,  G.  H.,  "  Studies  in  Animal  Life."    Illustrated.    Crown  8vo. 

6s.    Smith,  Elder,  &  Co. 
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